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CONTINUOUS 


How Yoiaser Continuous Crystallizer improves 
product quality...cuts costs 


HE VoTATOR* Continuous Crystallizer provides the following 
advantages, compared to conventional batch crystallizing: 


High purity of recovered crystals 
Product uniformity through exact control of operating variables GIRDLER DESIGNS processes and plants 
Low volume of material in process GIRDLER BUILDS processing plants 


High output GIRDLER MANUFACTURES i 
Less building space required eee 


Overall heat transfer coefficients of approximately 300 B.T.U. 
per hour per square foot per “F. are commonly obtained. Crystal VOTATOR DIVISION: 
ize can be effectively controlled by varying the recycle ratio yl enigetainy 
size enna od S wonvesy < ; . 7 Venyre y ea Continuous Processing Apparatus for... 
Applications include: paradichlorobenzene, naphthalene, sodium iiniiis.  anieutien ens titan 
chlorate, sodium perchlorate, fatty acids and many others. It is Sulfation Textile Size Paraffin Wax 
articularly adaptable he separati f ho and para i > Nitration Shaving Cream Synthetic Wax 
particularly adaptable to the separation of ortho and para isomers - ing 
f : | Crystallization ‘Lubrication Grease Resins 
of aromatic compounds. 
And other Products 
Find out how VOTATOR Processing Apparatus can improve 
your operations, Call the nearest Girdler office today. 


* VOTATOR - Trade. Mark Reg. U.S, Pat. Of. 


the GIRDLER Company. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 
GAS PROCESSES DIVISION: New York, Tulsa, San Francisco, In Canada: Girdler Corporation of Canada Limited, Toronto 





Distillation Refresher 


Next month we’ll bring you some- 
thing special you’ve been asking for: 
A roundup “refresher” on distillation. 

This will be a single 20-page report 
rather than a series of articles. It has 
been prepared with the “refresher” 
slant very much in mind although 
considerable material of an advanced 
nature will be included. 

Next month’s report will deal with 
the principles and practice of cqnven- 
tional distillation systems. A later re- 
port will take up azeotropic and ex- 
tractive distillation. 

First part of our September report 
will be a discussion of vapor-liquid 
equilibrium relationships. This will be 
followed by a roundup of fractionation 
theory which will include a practical 
review of calculation methods. An- 
other section will deal with equipment 
design and performance. 

We're sure you'll find this special 
report on distillation useful and of 
practical value in your job. It’s an- 
other “refresher” you'll certainly want 
to savel—JRC 


. - » Models can save you time and money 


on research, design and construction. 


For design, construction and training, 


scale models can save you plenty of pre- 
cious time and money. And for research 
and development, test or “operating” mod- 
els are invaluable engineering tools. 

In this issue Engineers Bowen and Mur- 
phy bring you a special 15-page report on 
these models and what they can do for the 


chemical engineer. (p. 175) 


yp 


Shortcut to heat exchanger design. 
Here’s another of those popular Gilmour 
series on tricks you can use to speed up the 
designing of heat exchangers. This month’s 
article—seventh and last in the series—cov- 


ers reboilers. (p. 199) 


> 


Tips on how to grind to shape. 
Fred Bond passes along his tested tips 
on how to measure particle shapes and how 


to control particle shape and size in grind- 


a 


Please turn page 





ing operations. They’re backed up with en- 


gineering data. (p. 195) 


wp 


Preventive maintenance pros & cons. 

Too many engineers are prone to wait for 
a breakdown before they think of mainte- 
nance. But planned preventive maintenance 
can often save headaches as well as money. 


Here’re the reasons why. (p. 194) 


> 


Brush up on reaction kinetics. 


Tom Corrigan starts his “refresher” on 
the kinetics of homogeneous reactions. This 
month he covers types of reactions, mass 
action, order of a reaction and how to de- 


termine it, reaction mechanisms. (p. 208) 


Do you know how to win loyalty? 
You’re in for a tough time if you don’t. 
For getting—and keeping—loyalty is a 
leader’s first job. Here are tips on how it’s 
done. Also: 9 tested ways to lost your work- 


damned fast! (p. 224) 


yp 


Rejoin GUIDED TOUR page 286 


ers’ respect 





AUGUST 
1954 











CHEMENTATOR 


WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


Vacuum Gives Better Titanium 

Latest Entry Into Petrochemical Field 
New Hydroformer 1s 15-20 Percent Cheaper. . . 
Keep Repair Man-Hours Down 


Processing With Liquid SO;................ 124 


New Way to Tame Balky Separation 
New Texas Ethylene Oxide Plant 
Inside New Pharmaceutical Plant 
Two Biggest Fluid Cats Up 


PRODUCT NEWS 


Odorless Thinners: New Muscle for Oil Paint?. . 
Index to this month’s new chemicals 


Silicones for Wool . . . and Leather 


FEATURE REPORT 
Engineering With Scale Models 
H. J. Bowen 


Engineering With Test Models 
Glenn Murphy 


"FEATURE ARTICLES 
New Process for Ammonium Nitrate 
H. G. Felio and C. GO. Brown 


Breakdown vs. Preventive Maintenance 


O. W. Graveley 

Control Particle Shape and Size 
Fred C. Bond 

Shortcut to Heat Exchanger Design—VII 
C. H. Gilmour 





CE REFRESHER 
Kinetics of Homogeneous Reactions—I. 


Thomas E. Corrigan 


PLANT NOTEBOOK 
“Hot Rods” Show Temperature Distribution. . . 


Harlan How 


YOU AND YOUR JOB 
How to Win Your Workers’ Loyalty and Keep It 


CORROSION FORUM 
Natural Rubber, GR-S vs. Corrosion 
J. P. McNamee 


TOMORROW'S TECHNOLOGY 
Improved Vapor-Phase Reactor Design 
Float Sink Method Provides Own Medium 
New Technique Yields Heat-Reactive Binder. . . 
Your Checklist of New Patents 


EQUIPMENT NEWS 
New Ball Mill Grinds Faster 
Index to this month’s new equipment 
A High Degree of Turbulence 
Pump Sealed by Liquid Ring 


PICTURED FLOWSHEET 


Current Hydrogen Peroxide 


CHEMICAL ECONOMICS 


Paper Strides Boldly Toward New Records 


OTHER DEPARTMENTS 
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Men of the Month 
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‘Million Dollar Magic r 


.- PROFIT-MAKING EQUIPMENT FOR THE CELLOPHANE INDUSTRY 





Makers of “see-through” materials, like firms in other process industries, 
have found that Swenson equipment helps them meet the most difficult 
production demands. 


They know that every Swenson evaporator, crystallizer or filter in bath 
recovery installation is backed by years of know-how... years of expe- 
rience that can only mean a proven, more efficient way of processing. They 
know too, that when it comes to early product experimentation and research, 
there is no better starting point than with Swenson. Above all, they have 
discovered Swenson’s “Million Dollar Magic” can well bring bright reality 
to new “million dollar markets” for their products... help them: achieve a 
better profit through practical, economical, skillfully-engineered equipment. 


Let Swenson use its experience-wise “magic” to open new dollar-wise 
“markets” for your product! 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue, Harvey, Illinois 


Evaporators Spray Oryers Crystaliizers Filters 


SWENSO. 


Proved. Engineering. lor the Process Industries 


SINCE 18689 


A Division of 
WHITIMG 


Corporation 











F & P is first with a Data 
Reduction and Automation 
Division. Now available is 
a new digital converter, 
which provides completely 
automatic logging from 
sensing elements to coded 
or tabulated digital data 
output. 





FISCHER & PORTER'S 


COMPLETE CENTRALIZED 
CONTROL INSTRUMENTATION 


Includes Data Reduction Systems 




















Right from the day you recognize 
the need, Fischer & Porter Company 
will plan with you for complete process in- 
strumentation. One source, one contract—will take 
your plans from first stages through to installation. 


Fischer & Porter offers you comprehensive control coverage — 

the finest standard and miniature instruments for most variables... 

complete design, engineering and construction facilities for any type of panel 

or cubicle...experienced technical assistance...and data reduction and 
automation systems. 


And F & P complete service costs less, because of the complete handling from 
beginning to end in one plant. 


Use all the advantages of automation. Write, call or wire today for complete 
information and engineering assistance. 


complele fescess. wnsleumentalion 
FISCHER & PORTER CO. 


101 County Line Road, Hatboro, Penn. 





Measuring, Recording, and controlling instruments— 
Control Panels — Data Reduction Systems — Contract 
Instrumentation Research—Chlorination Equipment— 
Glass Specialties. 
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This MARLEY Cross-Flow has 


no secrets from the operator. . . 


Open gravity distribution is one of the exclu- 

sive design features of Marley Cross-Flow cooling 
towers that makes them so “easy to live with” — ® 
and so economical to operate. 9 sin le 

Is the water loading correct in every basin? Is eve g 
the water flowing freely to every part of the tower 
fill? Are the basins clean? One glance and the | t [| 
operator of a Marley Cross-Flow has all the g ance e S you 
answers, And he takes that glance while making 
his inspection from a safe walkway. There is no / 
need to subject himself to the hazards and dis- Ww ere you etan ° 
comfort of climbing into the tower to ascertain 
conditions. ; 

If a change in water loading is desired, the valve 
is at hand and the variation in flow is visible. 
Since no pressure is required, increase or decrease 
in flow will not impair operating efficiency. No 
part of the fill will be starved; no part of the fill 
will be flooded. 

Should a basin require cleaning, it is the work 
of minutes to shut down only the basin needing 
attention, clean it with complete safety and restore 
it to operation. 


Open distribution and many 

other advantages of Marley Cross- 

Flow Cooling Towers are explained in Marley's 
new 32-page bulletin CF-54. 


WRITE FOR FREE COPY TODAY! 
The Marley Company 


Founder-Member Cooling Tower Institute Kansas City, Missouri 
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© All the sheets and strip that we sell 
are the dependable, top quality prod- 
ucts of United States Steel—manu- 
factured under close quality control 
that insures uniformity. And we, at 
U. S. Steel Supply, make certain 
that their quality is intact when you 
get your order . . . our sheets and 
strip are stored right and bundled 
right to arrive in top shape. 

Each U. S. Steel Supply ware- 


house has ample stocks of steel sheets 
and strip of various types, grades 
and sizes to fill your orders promptly, 
exactly. 

Next time you want good, depend- 
abie steel with service to match, con- 
tact U. S. Steel Supply. Call! us for: 
hot rolled, cold rolled, Vitrenamel, 
galvanized, galvannealed, paint 
bond, corrugated, long terne sheets, 
and hot rolled or cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


Warehouses and Sales Offices 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast 


General Offices 


UN i! 


T E D 


pT A.T € S$ 


What you want 
When you want if 
At the right price 


ee 
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WHY NOT GET THE FACTS 


AS le i 


FILTER 


Why spend money for solids-liquids sepa- BIRD makes it easy for you to be sure 


you're right before going ahead: 


rating equipment — even if it duplicates (1) by making available to you the complete 
‘of , F ‘ facilities of the Bird Research and Develop~ 
Satisfactory equipment you re now using — ment Center, a pilot-scale test plant devoted 


7 . a aoe hi’ Sete ele exclusively to the solving of filtration, clari- 
until youre absolutely certain its the fication and classification problems 


most efficient and economical for the job. (2) by building the most comprehensive 
range of equipment — 


Continuous Centrifugal Solid Bowl Filters 


WHY NOT G ET TH E FACTS Continuous Centrifugal Screen Filters 


Continuous Centrifugal Classifiers 


Suspended Centrifugal Filters dnd Clarifiers 
Gefore YOU GET THE FILTER | Sunende! Gosies Ftc 


Pressure Filters 


BIRD MACHINE COMPANY 


,OUTH WAL POs MASS AOQHY Sf. 1S 
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HARSHAW PRODUCES 








OR 
CARLOAD 


Harshaw has facilities for producing your 
catalysts in any quantity, whether measured 
in pounds or tons. If you are in the experimental 
or development stage and need only a few pounds 
of your catalyst, call for Harshaw’s technical 
assistance; if you are in the production stage, 
call on us to produce any amount of catalyst 
you need. Your specifications will be met... 
exactly. And Harshaw’s ability to produce will 
provide the catalyst .. . when you want it. If 
your mind’s on catalysts, call Harshaw today. 


HARSHAW CATALYSTS # Our booklet, “‘Harshaw Catalyete” 
AVAILABLE IN 7 FORMS: is yours for the asking. 


*Tablets °* Extrusions TH HARSHAW CHEMICAL co. 


*Powders ® Spheres A 1945 E. 97th Street, Cleveland 6, Ohio 


e Granules ® Rings ag Chicago 32, til. Detroit 28, Mich. New York 17, N. Y. 
Cincinnati 13, Ohio Houston 11, Texas Philadelphia 48, Pa. 
¢ Flakes Cleveland 6, Ohio — Los Angeles 22, Calif. _—~Pittsburgh 22, Pa. 


Lesa 
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With Bulk-Flo you feed, convey, elevate 
in one compact, fully enclosed assembly 


Get lower handling 
costs on a wide range 
of materials 


b ds a single BULK-FLO can 
move material horizontal- 
ly, on an incline, vertically or 
many combinations of these. 
That means fewer units . . . less 
space required . . . lower costs 
for most handling requirements. 
What's more, solid flights pro- 
vide positive movement of a 
wide variety of materials—fully 
or partially loaded. And the in- 
dividual “compartments” insure 
gentle handling. Ask your near- 
by Link-Belt office for further 
information or send in coupon 
for Book 2475. 


Fully or partially loaded, BULK-FLO pro- 
vides positive, gentle movement of material. 
Unlike conventional designs, BULK-FLO’s 
capacity can be varied by regulating feed to 
meet demand changes. 
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Compoctness and efficiency are 
achieved with these Link-Belt 
BULK-FLOS. L-path design conveys 
and elevates-material from dryers 
and a horizontal BULK-FLO dis- 
tributes to bins. 












































BULK-FLO FEEDERS, CONVEYORS, ELEVATORS 19,208 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa 


Atlanta, 


Houston, Minneapolis, San Francisco, Los Angeles, Seattle, Toronto, Springs (South Africa), 
Sydney (Australia). Sales Offices in Principal Cities 


oe 


mE 


LINK-BELT COMPANY 
Address your nearest office 


Please send me immediately a free copy of 
your 28-page BULK-FLO Book 2475. 

Name 

Firm 

Address 


<<: Cicer caiman 
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Milmer 1 Controls 
Rot and Mildew 


Milmer* 1 (copper 8-quinolinate, 
technical) is the most effective 
and generally satisfactory com- 
mercial preservative yet devel- 
oped for controlling rot and mil- 
dew in textile and related fields. 


Milmer 1 is virtually nontoxic to 
higher animals, does not irritate 
or sensitize human skin but will 
control a wide range of micro- 
organisms in low concentrations. 
It is heat stable, resists leaching, 
and does not evaporate. Ultra- 
violet light does not decompose 
or inactivate it. Milmer 1 is out- 
standing for its permanence, its 
safety of handling, and general 
effectiveness in controlling rot 
and mildew. 


Effective techniques have been 
worked out for incorporating 
Milmer 1 in textiles, vinyl film, 
cordage, leather, paper products, 
wire coatings, and paints. 

You can get the complete picture 
of how this excellent product 
works by sending in the coupon 
for your copy of booklet entitled, 
“Protection against Rot and 
Mildew with Milmer 1.” 





Benthal Bulletin Available 
On Use in Alkyd Resins 


Short oil modified alkyd resins, 
when prepared under certain 
conditions with dibasic acids or 
anhydrides and polyhydric alco- 
hols, react rapidly to give prod- 
ucts with high acid values. 


To permit longer processing time 
and reduce the acid value of the 
product, Benthal* can be used. 
Benthal works by replacing a por- 
tion of the oil acids in the alkyd 
resin. 


The use of Benthal, instead of 
excess amounts of polyalcohols, 
improves resin durability, alkali 
and water resistance, and film 





gloss. For complete information 
on the use of Benthal in alkyd 
resins, mail the coupon request- 
ing a copy of new bulletin. 


New Service Tip 
On How to Handle Phenol 


Here’s a tip on handling phenol 
which we think will be of value 
to you. Be sure your phenol tank 
storage facilities are equipped 
with flame arrestor vents. 

To obtain more information on 
this idea, write on your company 
letterhead to Monsanto today. 


For other useful information on 
the safe handling of phenol, mail 
the coupon for your copy of our 
new pocket-size booklet entitled 
**The Handling of Phenol.’ Com- 
plete with charts, graphs and 








(#3 Research Chemist's Corner 








CAN THESE COMPOUNDS HELP YOU? 
o-NITROBENZENESULFENYL CHLORIDE | beta-(o-CHLOROANILINO) PROPIONITRILE 


Formula: CoS ots 


NO, 
Approximate Properties: 
Appearance and Color: Yellow crystals 
Crystallization Point: 73-74° C. 
Nature of Impurities: 


benzene 
Odor: Slightly irritating 


Stability: 
170° Cc. 


Solubility: 


tetrachloride. 


Brief statement of 
chemical properties: 


Boiling Point: 


Refractive index ay : 


Specific Gravity @ 
25°/25° C: 


Traces of HCl, o-nitropheny! 
disulfide, and o-nitrochloro- 


Soluble in benzene, acetic 
acid, and chloroform; slightly 
soluble in ether and carbon 


< ‘> NHCH,CH,CN 


cl 
Liquid, colorless to red upon aging 


Traces of o-chloroaniline and 
o-chloroacetanilide 


Faint odor of aniline 


Decomposes explosively at Stable 


Soluble in ethanol, ether, acetone, 
benzene and chloroform. Insoluble 
in water, hexane. 


In general, it undergoes rexc- Typical nitrile, hydrolyzable to acid 
tions similar to acid chlorides. 


derivatives. Basic nitrogen atom, 
forms salts. 


139-141° C./0.3 mm. 


1.5734 


1.2103 


ailable to qualified chemists. 
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other illustrations, this new book- 
let thoroughly covers such topics 
as handling, storing, transferring, 
and unloading. Send for your 
copy now! 


Aroclors Make Good 
E. P. Lubricant Base 


To prevent seizure or scoring, try 
adding Aroclors,* Monsanto’s 
chlorinated phenyls and biphe- 
nyls, to your lubricating oil. 
You'll get increased protection 
with no loss in viscosity. 


Acting as an extreme pressure 
lubricant base, Aroclors 1248 
and 1254 possess the following 
advantages: 

1. Stability ...even at high tem- 
peratures you have no worries 
about separation of components 
or appreciable changes in phys- 
ical or chemical properties. 

2. Nonvolatile ... will not va- 
porize and pass out of lubricant. 


3. Nonoxidizing ... won’t 
thicken. 








from the 
MONSANTO BOOKSHELF 











Santicizer* 147...a completely 
revised bulletin has been written 
on this Monsanto plasticizer 
summarizing all important in- 
formation. Included in the bul- 
letin are sections on chemical 
and physical properties, specifi- 
cations, resin compatibility and 
performance characteristics. San- 
ticizer 141 offers flame retard- 
ency, non-toxicity processability 


and low temperature flexability. 


The concluding parts of the 
booklet review the effects of San- 
ticizer in plastisols and list some 
recommended formulations. A 
coupon will bring your copy by 


return mail, 


Fumaric Acid. ..a new bulletin 
just issued describes the use of 
fumaric acid in coatings and 
polyester resins. The bulletin is 





primarily for the synthetic resin 
trade. It covers such subjects as 
chemical reactions, fumaric acid 
in drying oils, in tall oil var- 
nishes, in steam-set inks, and in 
polyester resins. It also gives de- 
tails on experimental research 
with this acid in alkyd resins. 


New Uses for Phosphorus 
Chloride Compounds 


Phosphorus trichloride and phos- 
phorus oxychloride from Mon- 
santo possess a high degree of 
reactivity and can be used in a 
wide number of applications. 


Phosphorus oxychloride can be 
used to make phosphate esters 
which are finding new uses in 
the petroleum industry. 


The oxychloride is also useful in 
preparing certain pharmaceuti- 
cals and dye intermediates. 


The second compound, phos- 
phorus trichloride, is even more 
versatile than oxychloride. Phos- 
phorus trichloride can be used 
to make phosphite esters, petro- 
leum additives, and insecticides. 
It also may be used as a catalyst 
or chlorine carrier in the chlorina- 
tion of many organic compounds. 
For more information on these 
two products send in the coupon 
today. 


"Reg. U.S. 
Pol. Off, 





MONSANTO 3S 


CHEMICALS ~ PLASTICS 


4. Other advantages . . . Aro- 
clors are noncorrosive toward 
metal surfaces. They also have 
good compatibility and will not 
abrade machined surfaces. 


MONSANTO CHEMICAL COMPANY 7 / 54 
1703 South Second Street, St. Louis 4, Missouri 


Please send information on: Phosphorus Oxychloride and Trichloride. 
Other uses for the Aroclor family 
include their application as: 


Please send: [| Milmer 1 Booklet 
[-] Benthal Bulletin O-103 
{_] Phenol Handling Booklet 


[_] o-Nitrobenzenesulfeny! 
Chloride Data Sheet 


[_] beta-(o-Chlorocnilino) 
Propionitrile Data Sheet 

[_] Aroclor Bulletin P-128 

_] Santicizer 141 Bulletin 0-89 


e plasticizers in specialty lac- 
t 
[_] Fumaric Acid Bulletin O-115 


quers, adhesives and vinyls 


e ingredients in E. P. Lubri- 
cants 


e ingredients in high styrene- 
butadiene stucco finishes 

ean ingredient in chlorin- 
ated rubber coatings 


Street 


For information send in the City Zone State 


coupon, 
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There’s more to 
instrumentation 
than instruments 


Instruments can do wonders, if they’re given 
the chance. But some one has to put them to 
work in the most effective way. And that’s 
where Honeywell Application Engineering steps 
in. 


This service is one of the most important plus 
values you get in Honeywell instrumentation. 
It’s a teamwork job. And every member of the 
team is an expert in his own field. Engineering 
begins right in your own plant, where a Honey- 
well field man digs out the vital facts about 
your process. He sits down with your engineers, 
production men and instrument technicians . . . 
and finds out everything he needs to know 
about what needs to be measured or controlled, 
to what accuracy, and under what conditions. 


Then the problem goes to Honeywell’s Applica- 
tion Engineering staff. Here’s where you’ll find 
groups of instrumentation specialists for every 
major industry. One group, for example, is 
devoted to the control problems of the metal- 
working industry. Another handles ceramic 
applications . . . another chemical . . . until to- 
gether they cover the whole gamut of modern 
processes. These men know their specific field 
from years of first-hand experience. They’re 
thoroughly familiar with the techniques of 
processing and the ways that instrumentation 
should be applied. 


Honeywell Application Engineers develop de- 
tailed recommendations for the complete in- 
stallation. They determine the most effective 
instruments, primary elements, types of control 
and valves for every phase of measurement and 
control. They add switches, signals, interlocks 
and other accessories which their experience 
indicates are needed in the interest of safety and 
convenience. Then they combine all components 
into a complete system—whether it involves a 
single instrument or a whole panel—that is de- 
signed for peak production efficiency, simple 
maintenance, and greatest convenience to 
operators. 


This service saves time by doing engineering 
work that would tie up your own staff for many 
hours. And it pays off in assuring the excellent 
performance of which Honeywell instruments 
are expable. 


A 


Ge 


Ratio controller 


regulates 


critical 


gas mixtures 


Control panel for carbon black generators includes (in upper 
right corner) Brown ratio flow controller . . . along with 
Electronik instruments for checking temperatures inside 
the generators. 
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Ce a process in which two different gases must 
be supplied in exact propértion? Godfrey L. 
Cabot, Inc., were faced with a problem like this in 
their thermal carbon black plant near Franklin, 
Louisiana. And the Brown flow control system 
that was developed for this job in cooperation with 
The Gas Machinery Company may give you some 
ideas for your own applications. 


The Cabot process cracks carbon out of natural 
gas, in cyclic reactors or generators designed and 
built by The Gas Machinery Co. To produce various 
grades of black, the natural gas fed to the genera- 
tors must be diluted with reformed gas. A Brown 
two-pen ratio flow controller, working with two 
Brown mechanical flow meters, doés the trick. 
The flow meters measure the flow in both the 
natural and reformed gas lines, and each trans- 
mits air pressure signals to actuate one of the 
ratio controller’s pens. On the basis of these 


@ REFERENCE DATA: Write for new Catalog 2320, “Flow Meters, indicating, Recording, integrating and Controlling.” 


iH) H 


BROWN 


gen. #2 


Brown flow transmitters are mounted outdoors, next to natural gas 
and reformed gas lines. Diagram shows the complete ratio control 
system supplying a pair of carbon black generators. 
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black production 





signals, the controller regulates a Honeywell dia- 
phragm valve in the natural gas line, to maintain 
the required ratio of flows of natural gas and 
diluent. 


This simple, rugged system provides excellent 
accuracy, to keep flow ratios at optimum values. 
It’s versatile, too . . . can be readily set to allow 
feed of straight natural gas when coarse grades of 
carbon are required. 


Many other types of flow instrumentation are 
available from Honeywell for the varied require- 
ments of chemical processes. Your nearby Honey- 
well field engineer will be glad to discuss your 
specific applications . . . and he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 
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Profit-building answers to Modern 


...examples of the wide variety of heavy-metal equipment designed 
and built by Alco to meet today's demands in petroleum and 
petrochemical processing . . . results of Alco Experience 
... gained through many years of designing and building heavy- 
metal ecisaaed for refining and processing companies the 
world over...and Alco Facilities ... capable of handling 
economically an extremely wide range of metal-fabricating 


operations ... of meeting strictest customer specifications. 
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NEW 25 SPINDLE DRILLING MACHINE at Alco’s Dunkirk plant typifies the special equipment that enables 
Alco to produce profit-building answers to almost any processing problem. Spindles take drills up to 1-in. in 
diameter, pierce steel tube-sheets and support plates up to 4-in. thick at optimum speed. 
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gas plant, each of two batteries of two specially designed Alco units cools 125,500 |b per hr of lean solution 
(175 psi, 200 F) at a rate of 4,920,000 Btu per hr—a total of 251,000 lb and 9,840,000 Btu per hr. 


AMONG THE MANY ALCO UNITS now in service at Shell Carib- 
bean Petroleum Company’s new refinery at Cardon, Venezuela, 
are the pressed oil flashtower and pressed oil stripper. With a 
daily capacity of 170,000 bbl, Cardon is the largest refinery 
on the South American continent. ; 


As the first step toward profit-building answers to your own proc- 
essing problems, contact your nearest Alco Products Sales Repre- 
sentative today. Offices in Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa, and Beaumont. 
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SPECIAL MONEL CONDENSERS, fabricated by Alco for Atlantic 
Refining Company’s Philadelphia plant, boost efficiency in the 
manufacture of ‘‘Ultrawet” synthetic detergent. Monel construc- 
tion guards against corrosion by the dilute hydrochloric acid 
produced in the vapors. 


ALCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 
Sales and Service Offices in Principal Cities 
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| 
tor we WORLD'S MIGHTIEST PRESS 


Between strokes of this mammoth press, 
these seven huge B&W Accumulators will 
hold in check the tremendous hydraulic force 
—water at a pressure of 4500 psi—required to 
operate the largest, heaviest, most powerful 
production tool in the world, It isa 50,000-ton, 
ten-story-high, die-forging press built by 
Loewy-Hydropress, Inc., and now being 
erected at the Wyman-Gordon plant near 
Worcester, Massachusetts, for the United 
States Air Force. When completed it will be 
perhaps the most effective tool yet designed to 
aid democracy’s defense. And alongside this 
unit, a 35,000-ton press—to be served by the 
four additional B&W Accumulator Bottles 
shown—is also being erected for the USAF. 


For high pressure such as this — in the 
range between 2000 and 6000 psi—B&W 
Banded Pressure Vessels have a measurable 
advantage over conventionally constructed 
vessels, The inner shell—in this instance con- 
sisting of 4-inch-thick plate—is fabricated in 
accordance with ASME Code requirements to 
withstand longitudinal pressure loading. And 
to reinforce that shell circumferentially, a 
seven-inch-thick layer of steel bands is wrapped 
around it, enabling each accumulator to con- 
tain safely, the pressure of the hydraulic fluid. 


As with these specific bottles, uncom- 
promising care and the most advanced tech- 
niques go into the fabrication of every B&W 
Pressure Vessel. Each production step is per- 
formed on equipment designed specially for 
its job. Much of this equipment as well as 
many types of construction used, are original 
B&W developments. 


Whatever your operations may be, if they 
require accumulators capable of withstanding 
working pressures somewhere between 500 
and 6000 psi, with capacities ranging from 5 
gallons to 10,000 gallons, it will pay you to 
get the facts about B&W Pressure Vessels. 
The Babcock & Wilcox Company, Process 
Equipment Dept., Barberton, Ohio, 


*& WILCOX _ 
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Sidney D. Kirkpatrick, more engineering-minded men read it... 
Editorial Director of 
CHEMICAL ENGINEERING 
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Why not? 


CHEMICAL ENGINEERING’s Editorial Director 
should feel swell. 

Because CE’s team of engineer-journalists 
are wrapping up one of the hottest issues 
he’s seen in many a moon... 


and Sid literally grew up with the magazine. 


But why not judge for yourself? 

This “Annual Inventory Issue” 

will be in your hands next month 

as Part II of the regular September Edition. 


Don’t miss it! 


more chemical engineers profit from it... 
A McGRAW-HILL PUBLICATION 


330 WEST 42nd ST., NEW YORK 36, N.Y. 
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HORTON nickel clad tanks may be the answer 


Whether you need nickel clad tanks, stainless clad or solid stainless . . . 
Chicago Bridge & Iron Company’s expert design, fabrication and erection 
departments are experienced in solving problems involving all types of 
corrosion-resistant metals. With complete equipment at all four plants for 
stress-relieving and x-raying and facilities for pickling and painting fabricated 
materials by the Horton phosphoric acid process, solving tough problems 
and meeting exacting specifications is all in a day’s work. 

The nickel-clad tanks above are two of five we built for the 
Standard Oil Company of California’s Richmond Refinery. They are 24-ft. 
in diam. by 36-ft. high. 

When planning welded steel structures, corrosion-resistant 
or otherwisc, write our nearest office for information, estimates or 
quotations, CB&I engineers will be happy to help you. 


£: BRIBE & [RON COMPANY 


nta 2120 Healey Bidg. Detroit 26 . Pittsburgh 19 3205 Alcoa Bidg. 
Birmingham 1 ... 1510 North Fiftieth St. Houston 2 2103 C & Bldg. Salt Lake City 4 505 West 17th South St. 
Boston 10 .. 1005-201 Devonshire St. Los Angeles 17 .. 1505 General Petroleum Bldg. San Francisco 4 0 WO 

Chicago 4 ; . 2124 McCormick Bidg. New York 6...... 3318—165 Broadway Bidg. Seattle 1 
Cleveland 15 : 2220 Midland Bidg. Philadelphia 3 .. 1625—1700 Walnut St. Bldg. Tulsa 3. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Has orb 
en " 
1623 Hunt Bidg. 
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ON DUTT... 


in Connecticut State Hospital’s new power plant 


ROSS SURFACE CONDENSER 


With a staff of 982 employees and 
care facilities for 3,016 patients, the 
Connecticut State Hospital, Middle- 
town, Conn., is one of numerous insti- 
tutions, public utilities, office buildings, 
refineries and other industries served 
by Ross Surface Condensers. Here, the 
Ross unit condenses the exhaust from 
a 500 kw turbine generator set, pro- 
ducing 26 in. Hg. vacuum. 

































Because it has engineered and built 
so many condensers: standardized, 
special and packaged units... because 
it has originated so many “firsts” in 
condenser design, the Kewanee-Ross 
organization is uniquely qualified to 
be of maximum service in planning, 
designing and fabricating surface con- 
densers for your requirements. 


Why not consider Kewanee-Ross in 
your next installation? Word from you 
will bring a Kewanee-Ross representa- 
tive to your plant with valuable data 
on surface condensers and exchangers, 
whatever your requirements may be. 


KEWANEE-ROss CORPORATION 


OrVISION OF AmEMICAM BADIATOR & STANOARD SANITARY CORPORATION 


1411 WEST AVENUE © BUFFALO 13, N., Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 






Pioneer of all-welded steel surface condensers 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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*Our newly developed “mechanical” process for applying Homogeneous Lead Bond- 
ings affords you a considerable saving in both delivery time and cost over the slower 
“hand-burning” method. 


We suggest that you pay a visit to our plant and view this newly developed “Mechanical” 
cost-saving lead bonding process. Our Engineers are available for consultation without 
obligation. Your inquiries are solicited. 


Homogeneous Lead Bondings are applied to any thickness 
of shell plates in the flat before shaping to your specifica- 
tions. Plates as large as 10’-0” x 20’-0” are easily handled 
on our new unit, thus eliminating many unnecessary weld 

“seams. Outlets and connections are Homogeneously Bonded 
regardless of size. 








Dished Heads of all types and various irregular 
shaped pieces of equipment are Homogene- 
ously Lead Bonded in our Special ‘“MECHANI- 
CAL" Unit. Here again, considerable saving 
in time and cost is effected over the general 
method. 


~ KELLEY Custom-Butt for the Processing Industries a8 ,4ias,cous cans sno me vais 


| ©. G. KELLEY & CoO. 


{/ @NGINEERS DESIGNERS FABRICATORS 


96 TAYLOR STREET, BOSTON 22, MASS. 


NEW YORK NY PITTSSURGrH PA 
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Another new development using 


B. F. Goodrich Chemical = => 


B. F. Goodrich Chemical Company does not make these containers. We supply the Geon resin only. 


New Disposable Vinyl Container answers many packaging problems 


HEN your design work calls 

for improving an existing 
product, Geon materials often pro- 
vide the answer—and economically 
too. 


This flexible, disposable contain- 
er—made from a Geon polyvinyl 
material—packages the electrolyte 
for dry-charged storage batteries. 
Costing less than conventional con- 
tainers used for this purpose, the 
tough bag requires a minimum of 
shipping space and carries a printed 


sales message on its smooth surface. 
Its exceptional strength resists 
puncturing and tearing. 


Because of Geon’s resistance to 
acids, many chemicals and oil and 
grease, the container is also a 
“natural” for packaging motor oil, 
other lubricants, silicone greases, 
putties and caulking compounds. 

\Geon materials have many pack- 
aging uses—from film liners todrum 
coatings. We'll help you select the 
right material for your needs. For 


information, please write Dept. GE-8, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


GEON RESINS e GOOD-RITE PLASTICIZERS... the ideal team to make products easier, better and more saleable 


GEON polyvinyl! materials « HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers « HARMON colors 
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Are you looking for a centrifugal pump you can 
designate as “standard” wherever corrosion is a fac- 
tor? Then you'll want to consider the combination of 
“Karbate” impervious graphite and efficient, service- 
tested designs which can bring you these advantages 
in two outstanding pumps: 


@ Choice of frame or motor-mounted styles 

@ Capacities up to 1500 gpm in a variety of models and sizes 

@ Maximum interchangeability of parts 

@ Resistance to practically all corrosives at temperatures up to 
boiling 

@ immunity to thermal shock 

@ Strong, rugged, easily-maintained constructions 


“Karbate” Type “C” Centrifugal Pump 


A heavy duty model. Rugged, “Karbate” wet-end parts, 
including impeller and seal assembly, accessible without 
disturbing pump shaft, ball bearings or pump-to-driver 
alignment. Mechanical seal standard at no extra cost. 
Capacities to 1500 gpm, heads to 120 feet in three pump 
sizes — 2”, 3” and 4” ID. discharge openings. 


“Karbate” Type “F” Centrifugal Pump 


Low cost, motor-mounted model with features of costly, 
frame-mounted pumps. Permanent pump and motor 
alignment. Internal-type, mechanical seal adjustable 
while pump is running, standard in all sizes at no extra 
cost. Capacities to 200 gpm, heads to 100 feet in two 
pump sizes — 114” and 2” I.D. discharge openings. 
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WITH KAREATE" 


BRAND 
IMPERVIOUS GRAPHITE PROCESS EQUIPMENT 


“(Karbate” “Series 90A" and “Series 310A” 
Heat Exchangers — Catalog Section $-6740 
@ You can standardize with complete economy on areas up to 162 square feet per unit. “Karbate” standard 
National Carbon’s extensive line of “Karbate” imper- heat exchangers, based on stock “Karbate” tube-bundle 
vious graphite tube-and-shell-type heat exchangers. and cover constructions, provide surface areas up to 
“Series 90A” and “Series 310A” “Karbate” exchangers 2300 square feet per unit in 6,9, 12, 14 and 16 feet tube 
are available from stock in single and multi-pass tube- lengths at unusually low first-costs. Choice of tube-pass 
side arrangements — tube lengths to 16 feet and surface and shell arrangements is virtually unlimited. 


SEE FOR YOURSELF —woperties, 
manufacture, applications! Learn how to do it! 


... in these 16mm, full-color movies on “Karbate” impervious 
graphite equipment. Conveniently divided into “what is it” and 
“how to” sections — “MEETING THE CHALLENGE” and “BY WAY 
OF EXPERIENCE.” History of the material, development, industrial 
applications . . . plus step-by-step installation and maintenance. 
WRITE — right now — for showing dates. 


Descriptive Booklet Sent On Request 


The term "'Karbate’’ is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Unicn Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 


le 
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Dependable Source 


. Ml v4 
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Research is the cornerstone for growth and progress in the chemical industry. Here is part of Wyandotte’s extensive new Research Center. 


Wyandotte now offers 2 more 


high-purity Petro Chemicals... 


Ethylene Glycol V/s 


H, - OH 


»- CH, - OH 
»° CH, - OH 


Why is Wyandotte adding industrial What about the future of glycols? 
? ; 
grades of glycols? We think the surface has been barely scratched. 
There are two reasons. One is to provide our cus- Every day, new uses are being found for these 
tomers who need them with purer grades of ethylene versatile petro chemicals. Ethylene glycol and 
glycol and diethylene glycol. The second is to ex- diethylene glycol already play important roles 
pand our markets into still wider fields. in the processing and manufacture of cellophane, 
30 
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synthetic fibers, synthetic rubber, explosives, 
paper, adhesives, resins and dyes. We be- 
lieve the future of glycols and their related 
products is as unlimited as that of the 
chemical industry itself. 


What is one example of the future for 
glycols? 


Synthetic rubber. One of the leading rubber 
companies has recently announced a new 
synthetic, the formula of which is based on 
ethylene and propylene glycol, adipic acid 
and a diisocyanate. The resulting polyester 
resembles Germany’s Vulcollan, but does not 
have to be finished immediately. Tire treads 
of the new rubber are reported to have two 
to five times the wear resistance of cold 
rubber. Resistance to oxidation is claimed 
to be superior to both natural and synthetic. 


Can Wyandotte tell you how to use 
glycols in your business? 


No. When it comes to your own business, 
we believe you are the best authority. We 
will, however, co-operate with your plant 
and research people, giving them the benefit 
of our many years’ experience as a basic 
producer of glycols, and putting our thorough 
knowledge and complete research facilities 
at their disposal. 


Is Wyandotte a good source for raw 
chemicals? 


Many of America’s leading industrial con- 
cerns think so. Some of them have been doing 
business with us for close to 64 years, If you 
are not already a Wyandotte customer, in- 
vestigate our background — our products 
and services. We feel certain you will be well 
satisfied. We can supply you with glycols 
or their related products in regular or special 
grades. Mail the coupon today for further 
information. 


Wyandotte’s glycol plant works round the clock to keep up with industry's 
growing demand for ethylene glycol and diethylene glycol. 


yandotfe cuEmicats 


WYANDOTTE CHEMICALS CORPORATION, WYANDOTTE, MICHIGAN e¢ Offices in Principal Cities 


Tee tee ae eee 


Wyandotte Chemicals Corporation, Department CE-8 
HEADQUARTERS Wyandotte, Michigan 


FOR ALKALIES ["] Please send complete information on Wyandotte glycols. 
() Please have your representative call. 
Soda Ash « Caustic Soda « Bicarbonate of Soda « Ethylene We ere interested tn wsing glyeols for 
Dichloride » Chlorine » Calcium Carbonate « Calcium 
Chloride ¢ Glycols « Synthetic Detergents « Agricultural Name__ 
Insecticides « Soil Conditioners « Other Organic and Firm 
Inorganic Chemicals Address 


City 


ee ee ee EE EE SS SN 
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Now and then someone revives an old argument— 
‘it costs too much to maintain lubricated valves.”’ 


On the surface, that sounds logical. But if that 
really was a fact, millions of Nordstrom lubricated 
valves in service today* could never have been 
sold. 


WHAT IS THE ADVANTAGE OF 
A LUBRICATED VALVE? 


The most important 
function of lubricant in 
a Nordstrom valve is to 
give a tighter seal than 
can be accomplished 
through any other 
method yet developed. 
The thin film of plastic 
lubricant that is forced 
around the ports of the 
plug is a pressure seal in itself. 

Of course, the lubricant has other obvious advan- 
tages—the same advantages it has in your automo- 
bile, or in any other mechanical equipment where 
metal rubs metal. The lubricant all but eliminates 
the possibility of galling or seizing, and consequently 
keeps the valve ready to operate in a hurry. A lubri- 
cated Nordstrom valve operates easily even against 
high line pressures, because the plug turns within the 
line, rather than being forced or wedged against it. 
Since it takes only a quarter turn of the plug to open 
or close the valve, it operates in seconds instead of 
minutes. 


WHAT DOES THE LUBRICANT DO? 


In a Nordstrom valve, lubri- 
cant is forced through a series 
of grooves surrounding the 
plug ports. There it acts as 
an extra seal against the little 
leaks that become big prob- 
lems. It is also forced into a 
lubricant chamber at the 
small end of the plug where 
it serves as a hydraulic jack 
to keep the plug easy to turn. 














Finally, it lubricates . . that is, it prevents grinding 
wear, fills tiny imperfections that may develop, and 
it lets the plug slide without grating. 


WILL A NORDSTROM VALVE WORK 
WITHOUT LUBRICANT? 





Yes, but then the whole advantage of a lubricated 
valve is lost. Your car will also operate without lu- 
bricant, but with proper lubricant, it is far more effi- 
cient, lasts many, many times longer, needs much 
less maintenance, and is safer. So is a valve. Nord- 
strom is fundamentally a vaive—a plug valve made 
to exceptional standards of tolerance and quality— 
but it is the internal Nordstrom lubrication system 
which raises its performance standards above ordi- 
nary valves. 


HOW OFTEN SHOULD NORDSTROM 
VALVES BE LUBRICATED? 
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Like your car, that depends upon the service—the 
temperature, process, frequency of operation, etc. 
It’s hard to generalize, but your Nordstrom sales 
engineer can advise you. Using Rockwell lubricants, 
made especially for Nordstrom valves, is one way to 
reduce frequency of lubrication in many cases. Also, 
Rockwell markets mechanical lubrication equip- 
ment. to make scheduled lubrication easy. Nordstrom 
Hypreseal valves are now built with an external 
fitting so that it is unnecessary to remove any parts 
from the valve before lubrication. 











WHAT 
LUBRICANTS SHOULD BE USED? 


Part of the effect of lubricating your car is lost if you 
use improper lubricants. That is also true of lubri- 
cated valves. Genuine Rockwell lubricants will save 
you money—they are the result of the longest and 
most extensive research into valve lubricants by any 
company. They are the result of years of field experi- 
ence with nearly every process condition. For many 
services there are variations of Rockwell lubricants 
compounded to offset specific line conditions. Also, 
for many services Rockwell Hypermatic lubricant 
may be recommended. This lubricant, which is com- 
pressible and energizable, regenerates itself in the 
lubrication system, greatly reducing lubrication fre- 
quency. In any case, consult your Nordstrom sales 
engineer. 


HOW LONG WILL PROPERLY 
LUBRICATED NORDSTROM VALVES 
LAST? 


That’s impossible to answer, 
since many of the first Nord- 
strom valves put into regular 
service are still going strong. 
The service has a lot to do with 
it, naturally. In gas service, 
there are many valves with 
more than 30 years service. In 
the valve-killing application of 
drilling rig mudlines, Nord- 
strom valves have been disassembled fer inspection 
after more than 150,000 feet of hole on many occa- 
sions, found to be without wear, and returned for 
more service—often four times the life of ordinary 
valves. In a two-year paint plant test, Nordstrom 
valves were the only ones that did not need to be 
replaced because of leakage. Nordstrom files are full 
of such authentic field case histories—ask your Nord- 
strom sales engineer. 
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WHAT ABOUT MAINTENANCE COSTS 
FOR NON-LUBRICATED VALVES? 







In any but the most simple 
services, any kind of valves 
need some maintenance. But 
in the case of Nordstrom 
valves, maintenance is gen- 
erally confined to adding 
lubricant at intervals. Over 
a 20-year period, Nordstrom 
sales of repair parts have been less than half of one 
per cent of sales. In several plants in which records 
were kept and where Nordstrom and other valves 
were used, repair parts for Nordstrom valves ran 
about one-tenth of other makes. 


The analogy to your car carries over here—if you 
don’t lubricate it, you save on lubricant, but pay the 
far, far higher costs of part replacement. And more 
particularly, you'll need a new car much more often. 





























When you consider valve maintenance, be sure to 
count all the costs—not just simple service, but 
major repairs and complete replacement costs, shut- 
downs, extra labor to operate, and all factors. 


If you do, if yours is a typical application, you'll 
find that year-in and year-out, the most economical 
valves you can use are Nordstroms. 


If you’d like to discuss the suitability of Nordstrom 
valves for any service, let us know. Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. 

Canadian Valve Licensee: Peacock Brothers, Lim- 
ited. 


ROC KW E LL- Nordstrom VALV E S 
Lubricant Sealed tor Positive ShutOf” 


Nordstrom invented lubri- 
cated valves more than 30 
years ago. Since that time, | 
several million have been 
installed in hundreds of 
widely varied petroleum, 
gas, chemical and other 
process services. With by 
far the most complete 
range of sizes and pres- 
sures, and many patents 
on construction details, 
Nordstrom is the leader in 
lubricated valves. 





BAKER PERKINS 


mixers for the rapid 
efficient mixing of 
all mixable 
materials 
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Size 16—JWIM BAKER PERKINS 
Universal Vacuum Mixer with over- 
lapping cored Sigma blades and jacketed 
trough shell. Trough shell and cover’ are 
operated by a single control lever. 30 hp 
motor. 


If it can be mixed, there’s a BAKER PERKINS Mixer that will do the job thoroughly and efficiently. 
In capacities to suit your requirements, B-P Mixers can handle materials ranging in consistency 
from dry powders and light fluids to stiff plastic masses. Here are just a few of the products being 
made and the mixing and kneading operations now being successfully performed in B-P machines: 


Foundry Sand Color Flushing 
Polyester-Fibers Plastics 

Adhesives Food Products 
Floor Tile Plastisols 

Carbon Electrodes Blending 

Vacuum Drying Paint and Varnish 


BAKER PERKINS INC. 


MACHINERY DIVISION 


Rubber Dispersions 
Carbon Products 
Pigment Dispersion 
Chemical Reactions 
Rubber Products 
Dog Food 


282 


SAGINAW, MICHIGAN 
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tha trade marks" tt” 
and“Tuse-Turn’ate applicable only 
to products of TU Turns. 


UBE-TURN CONCENTRIC REDUCERS provide a gentle transition 

from large to small diameters with strong knuckle contours. 
They exceed the pipe itself in bursting strength and have fatigue 
strength equal to that of the joining butt weld. 

This extra quality at no extra cost is typical of the entire Tube 
Turns’ line. You can specify TUBE-TURN Welding Fittings and 
Flanges and know that you will get the exact answer to your 
specific piping problem. This leading line includes more than 

tough service 4000 items in all piping materials, schedules and sizes to match 
your design . . . available promptly through your nearby Tube 
Turns’ Distributor. 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS &::::: 
KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork « Philadelphia © Pittsburgh ¢ Cleveland «+ Chicage ¢ Denver © Los Angeles 
Sen Frencisce © Seattle ¢ Atlante © Twise © Houston © Dalles © Midlend, Texes 





YOUR PIPING PROBLEM? 


Here’s service to help you... 


UBE TURNS’ Engineering Service Division is staffed 
with men of wide experience to help solve your 
piping problems. Typical of many they encounter is this: 
The general practice in handling highly abrasive 
materials in piping is to use heavy wall carbon steel 
elbows for directional changes, and replace these as 
they wear out. Recently, a new pipe lining ...a 
zirconia-corundum refractory ... was introduced with 
exceptional wear-resistant properties. This offers a 
highly satisfactory solution to the abrasion problem. 
The sketch shows how this lining can be applied to a 
45° elbow by combining with two reducers. 

This application is practical for piping of 4” through 
12” diameter. Minimum thickness for casting of 
refractory is about one inch. It should be confined to 
mild pressure-temperature conditions. Additional 
details are available from Tube Turns’ Engineering 
Service Division. 


Design of 45° 
directional 
change with 
refractory- 
lined elbow. 


TUBE TURNS, Dept. H-4 
224 East Broadway, Louisville 1, Kentucky 


Please send free copy of booklet on Stainless Steel Piping. 


Company Name 
Company Address 
| Zone State 


Your Name 


Position 


YOUR SIZE: 


These Y2-inch and 42-inch 
TUBE-TURN Welding Elbows 
are the extremes in the range 
of diameters available out 

of stock in carbon steel. 

Tube Turns’ complete line 

of more than 4000 items 
includes fittings and flanges 

in carbon steels, stainless steels, 
chrome-moly steels, copper, 
alyminum, brass, mone! metal, 
nickel and wrought iron. 
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YOUR SOURCE: The nearby Tube Turns’ Distributor provides 
prompt delivery of TUBE-TURN Welding Fittings and Flanges to meet 
your needs exactly. He acts as your warehouse. He cuts your 
purchasing red-tape and time. He is backed up by the entire Tube 
Turns’ organization, 


DISTRICT OFFICES 


New York 
Philadelphia 
Cleveland 
Chicago 
Denver Houston 
Los Angeles Dallas 
Midland, Texas 


*tt’ and “TUBE-TURN” Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


San Francisco 
Seattle 
Atlanta 

Tulsa 











New installations recently placed in 
operation at Lake Charles, include 
units for crude oil distillation, 
catalytic cracker feed preparation, 
Thermofor catalytic cracking, gas 
recovery, catalytic polymerization, 
catalytic reformer feed preparation 


and aromatics extraction, 
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CONOCO 





GREATER CAPACITY- 
EFFICIENCY - ECONOMY FOR 








For Continental Oil Company, Stone & 
Webster Engineering Corporation designed and 
constructed seven types of process units and 
enlarged an existing alkylation unit at the 
Company’s Lake Charles, Louisiana, refinery. 

Continuous flow through several of the units 
minimizes the need for intermediate offsite 
storage facilities; and all units are closely 
integrated for high heat economy. 

These new units more than tripled the 
capacity of the refinery. 

Write or call us for detailed information as to 


how our engineering, design, construction, report 
and appraisal services may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh 


Houston San Francisco Los Angeles Toronto 





for TOUGH 
fluid and gas 


handling jobs 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions ore also involved, hose replacement is frequent and expensive. 


Thot’s why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it is 
unequolled for leak-proof qualities, flexibility, durability, strength and lightness. 
It performs long after ordinary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
is on Atlantic flexible metal hose that is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, 
bronze. 46—36" 1.D. Inclusive with appropriate fittings. 


* 
a 
a* 


wt * : 


4 
“ Pere \ \s 


= 
ia . os 
"#iseseeod® 


awe 


WETTER LLL LL LA haha 


Our engineers have developed flexible metal hose for a 
number of classified nuclear applications. Though these 
types cannot be released at present, the experience gained 
is available for any unusual problems you may hove. 


Write for Chemical and Process Industries Bulletin 20D, 


in Sweet's Files for 
Product Designers 
and Mechanical Industries. 


ATLANTIC 


See our Catalogs 


ATLANTIC METAL HOSE CO., INC. 
329 Dyckman St., New York 34, N. Y. 





ALLIS-CHALMERS 


Air-Quenchine 


| 


COOLER 


- » 


F IND OUT—How Many Ways 


This Cooler Can Cut Costs for You! 
inntaistom cng, | SEND FOR NEW 


over comparable coolers. Pre-tested and pre-assembled, your HANDBOOK ON 

cooler is shipped to your site in two sections where it is easil . : 

installed without costly revamping of plant. Less headroom is | Ait-Quenching Coolers 

required — there are fewer costly auxiliaries. Condes seletieemmmemonms 
cooling that help 


Movable baffle in air housing above 
clinker bed isolates and directs hot- 
test air to kiln. Combustion efficiency is greatly increased. 


over grating requires only low 
pressure air. Comparatively smaller fan and motor uses only es 


sass : ALLIS-CHALMERS =~" 
about 4% hp-hr per barrel of clinker. Fewer auxiliaries to drive. Milwaukee 1, Wis. 


Please send my copy of Air- 
Quenching Cooler Bulletin 


Simplified design and 07 B7869. 
SAVE ON MAINTENANCE it actin of ene! 


require little attention. Low upkeep cost. Lubrication is re- Nome 

quired only on drive mechanism. Only four grease fittings. Hor- Soper 
izontal grate system insures smooth flowing bed of material IRE een ree 
and high efficiency cooling throaghout. There is little or no wear — 

on grates or grate warpage. Maintenance is only about 1/10 — 

cent per barrel of clinker, . 


ALLIS-CHALMERS 
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HOW BIG 
ois aK & M six-inch valve? 


BiG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coefficient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 

example, actually average 140% of cross- 

sectional pipe area. There’s more space for 

fluid to flow . . . smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size K & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve. 

Inner valve open areas, on the other hand, 

average only 80%, of cross-sectional pipe area. 

Therefore, flow restrictions occur principally across the 
inner valve . .. where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. . always contributes to more precise flow regulation 
through the K & M Inner Valve. 





COMPLETE FACTS on K & Mi Dia- 
phragm Control Valves gre in the 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. 
Write for your copy. Also, ask 
for the new K & M Valve Size 
Slide Rule Calculator . . . with 
low flow data. 

















KIELEY & MUELLER, INC. 


64 Genung Street 
Middletown, New York 


August 1954—CHEMicaL ENGINEERING 





CHEMICAL 


“VIRGINIA” 


The sugar industry has discovered that 
‘Virginia’? Sodium Hydrosulphite 
(Na,S,O,), when added at the right 
point in process, improves crystalliza- 
tion, increases purity and steps up the 
yield. This has meant an added and 
substantial profit for sugar men. 

Here is a case typical of many where 
“Virginia” reducing and bleaching 
agents, SO,, sodium and zinc hydro- 
sulphites have saved important money. 


August 1954 


ENGINEERING 


SODIUM 
HYDRO 


Over the past 20 years, Virginia teck- 
nical men have made significant con- 
tributions in adapting Virginia Chemi- 
cals to more than 40 diverse industries. 
This technical know-how can be inval- 
uable to anyone who is looking into a 
new development or a process improve- 
ment. This, plus a dependable and 
economical chemical supply source, is 
good reason for calling in ‘Virginia’ 
during the early planning stages. 


IMPROVES 
RAW SUGAR PRODUCTION 


Maybe there’s money in this story for you too! 


Industrial Department 
VIRGINIA SMELTING COMPANY 
Box 21, West Norfolk, Virginia 


gin 


Field Offices: NEW YORK © BOSTON « DETROIT 
CHICAGO «+ ATLANTA «© ASHEVILLE 
Available in Canada and many other countries 





PENFLEX TUBING 


ADDS FLEXIBILITY TO RIGID LINES 


Large storage tanks must move with the heat or cold. Rigid connec- 
tions on one installation were constantly breaking. Flammable 
liquids leaked out. . . a fire hazard was created, material lost and 
maintenance costs rose. 

The answer was a length of 12” I.D. Penflex four-wall interlocked 
flexible tubing installed with tight-packed flanges. Tanks can now 
‘‘walk’’ with the ‘weather, tubing is tight as a pipe and no special 
supports were necessary for installation. 

In the petroleum or the chemical industries wherever the con- 
veying of liquids, gases or granular materials for storage tanks, 
engines, compressors or other types of equipment is necessary with 
flexibility you'll find Penflex ‘‘Flexineering”’ has the answer. Pen- 
flex manufactures a complete line of four-wail interlocked and 
seamless welded corrugated flexible tubing . . . metallic hose, tub- 
ing or couplings from 1/4" I.D. and up. . . automatic barrel fillers, 
accessories and fittings. 


Pennsylvania Flexible Metallic Tubing Company,Inc., 7234 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York * Chicago * Houston * Cleveland « Los Angeles 





HEART OF INDUSTRY’S LIFE LINES 
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EVAPORATION in SECONDS! 


The unique Rodney Hunt Turba-Film Evaporator gives incredibly 
fast one-pass evaporation of liquids, slurries and gases... es- 


pecially heat-sensitive substances ...all by continuous process! 


T. Turba-Film Evaporator employs a totally different concept of 


evaporation. Makes heretofore extremely difficult evaporating pro- 
cesses simple and rapid. Actually evaporates most substances in a 


few seconds! 


Here’s how the patented Turba-Film works. The substance to be 
evaporated is fed into the evaporating section. Here it is whirled 
against the wall by controlled-speed rotor blades. This forms a thin 
turbulent film, centrifugally held to the wall, which spins in a gravity 
flow through the chamber and out... completing the process. The 
vapors rise into the separating section where rotor blades beat out any 


entrained droplets and force them back through the evaporating section. 


So thorough is this Turba-Film process that no substance requires 
re-circulation ...the desired concentration is achieved in one pass! 
So fast is the Turba-Film action that proper heating is done in seconds. 
Colors, flavors, nutritional and other valuable properties are retained 


to a much higher degree ... especially in heat-sensitive substances. 


Because of its new principle, the Rodney Hunt Turba-Film Evap- 
orator (Luwa Process, Switzerland) permits quick change-over from 
one product to another; prevents foaming and frothing difficulties; 
allows constant quality control to be maintained; permits concentra- 
tion to very much higher viscosities and solids content than is practical 


with conventional equipment. 


Please consider our complete engineering staff at your disposal 
for consultation on any possible Turba-Film application. We have the 


facilities for making test runs in our pilot plant: or we can provide a 


Separating section. 





Evaporating section. 





To Power Drive. 


Separator fins arrest 
entrained droplets 
thrown from blades, 
allow material to fail 
back to heating zone 
below. 


Steam inlet. 


eating wall. 


Blades rotate within 
minute clearance of 
wall, causing material 
© form turbulent thin 
film as it enters ma- 
chine below separat- 
ing zone. 


Steam chest. 


Steam inlet. 


Outlets for condensed 
steam. 


‘oncentrated product 
outlet. 


portable laboratory unit for use in your own plant. Mail this coupon 
Models available in ranges from 40 


to 5000 pounds of water evaporation 
per hour. Stainless steel construction. 


for free color brochure explaining the Turba-Film Evaporator in detail. 


=p 


Manufacturing Engineers since 1840 


RODNEY HUNT MACHINE COMPANY 


Process Equipment Division Type of Industry 
31 Vale Street, Orange, Massachusetts [] | want details on your testing program. 


RODNEY HUNT MACHINE COMPANY 
31 Vale Street, Orange, Mass. 


Please send Free brochure giving details of Turba-Film Evaporator 








Company 
Address 
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PLATECOILS cured coil-itis*® 


and tripled the capacity of this tank 


At the tank pictured below at Continental Motors Corp., three 
crankcase sections can be cleaned at one time when Platecoils 
are used as the heating medium, while only one crankcase can 
be cleaned with pipe coils in the tank. Continental has also 
found that the high efficiency of the Platecoils provides fast 
heating for quick starts. Their flat surface coats less frequently 
and takes only about half the time to clean when it does. 





PLATECOILG replace pipe coils 
for 50% of the cost 3 


¥% Coil-itis is the constant doctoring of wet processing tanks 
for pipe coil troubles. It can be cured easily by replacing pipe 
coils with Platecoils. Immediately, you will notice the differ- 
ence as Platecoils put new life and profits into your heat trans- 
fer processes. They heat or cool 50% faster and take 50% less 
tii Wine dias daw Mate. space in the tank. They save as much as 50% in initial cost and 
coils are replacing pipe coils at a 50% in maintenance costs in addition to overcoming the limita- 
savings throughout industry. tions and operating difficulties of old-fashioned and outmoded 
Send today for your copy. pipe coils. 





Platecoil Division, TRANTER MANUFACTURING, inc., Lansing 4, Michigan 


For, fast shipment see your local distributor 
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Cleaver-Brooks gives you— 


ECONOMY 


FROM EVERY ANGLE 


7 Vr at 
6.3 


Cleaver-Brooks boilers are 
performance engineered for 
installation in schools, indus- 
trial plants, institutions, etc. 


Use this guide to plan present and future boiler installations 


@ SAVES THRU FUEL FLEXIBILITY 


— uses most economical and avail- 


Here are basic reasons why Cleaver- 
Brooks self-contained boilers SAVE 
money wherever installed. Remem- 
ber these advantages when expand- 
ing your present plant or replacing 
obsolete boilers. For complete de- 
tails, write for catalog AD-100, 
Cleaver-Brooks Co., Dept. J-344 E. 
Keefe Avenue, Milwaukee 12, 
Wisconsin, U.S.A. — Cable address: 
CLEBRO — Milwaukee — all codes. 


@ SAVES FUEL — greatest effi- 
ciency and fuel economy through 
high-heat transfer of four-pass, 
forced draft boiler design. 

® SAVES SPACE — boilers are 
compactly self-contained. Use less 
boiler room area. Fit into low head- 
room locations. 


IT PAYS TO PLAN FROM ALL ANGLES TO GET f 
GREATEST BOILER ECONOMY —— PLAN WITH 
CLEAVER-BROOKS —— WRITE FOR DATA TODAY 


“11's NEW — get the facts on the CB boiler 


— write today!” 


CHEMICAL I;NGINEERING 


@ SAVES SERVICE — factory as- 
sembled with trouble-free, quality 
components. Tested and backed by 
Cleaver-Brooks’ one-source respon- 


sibility. ASME code constructed. 
@ SAVES MAINTENANCE — oil, 


gas or combination oil/gas firing 
eliminates bulky fuel handling. De- 
signed for easy cleaning and in- 
spection. 

@ SAVES EXPENSE OF SPECIAL 
EQUIPMENT — boilers available 
for hot water or steam service... 
heating or processing applications. 
®@ SAVES INSTALLATION COSTS 
— no special foundation needed. 
Set boiler on existing concrete floor. 
Simple, roof-high vent eliminates 
costly smoke stack. Service connec- 
tions conveniently located. 


ri 
isis er 
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able fuel in your area. Exclusive 
burner permits 10-second gas/oil 
interchange. 


@ SAVES BY QUICK STEAMING 
— meets fluctuating steam loads 
automatically, Electronic controls 
start and stop burner. Safety con- 
trols assure 100% protection. 


@ SAVES MANPOWER — fully 
automatic operation. All controls 
easily accessible and all normal 
maintenance can be done by men 
without special training. 


® SAVES PLANNING TIME — 
standard design in 15 to 500 hp; 
15 to 250 psi gives you custom 
planning for single or multiple units, 


Cleaver ¢) Brooks. 


ORIGINATORS OF THE SELF-CONTAINED BOILER 





Nitrogen Division's Hopewell, Virginia, plant 
where ARCADIAN Nitrate of Soda, Ammo- 
nia, Nitrogen Fertilizer Solutions, Ammonium- 
Nitrate-Limestone and other chemicals 
are produced, 


Nitrogen Division's South Point, Ohio 
plant where ARCADIAN 12-12-12 
Fertilizer, Ammonia, Urea, Nitrogen 
Fertilizer Solutions, Formaldehyde 
and other chemicals are produced. 


... they’re using our valves 


at the Vi Division 


ALLIED S EMICAL & DYE CORPORATION 


Chemical processors must be particular about the valves they buy. 
The success of a plant’s operations can depend on the efficiency 
of the valves controlling the production flow. 

Design of OIC Valves is based on the strict specifications of 
chemical processors. That’s why OIC has gained ready acceptance 
by the Nitrogen Division of Allied Chemical & Dye Corporation 
and others in the industry. You can rely on OIC Valve dependa- 
bility in your industry, too. 

Write for catalog information or engineering assistance. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
A LVE S BRONZE & IRON 
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Here’s another 
STANOLITH new lubrication 
SREASE WHIT? 


improvement 
from Standard Oil 


NEW STANOLI 


L/ Lu uu 





A new grease! White and clean in appearance, Specially recommended for, bakeries, 


breweries, candy factories, canning and 
cereal plants, chemical processing plants, 


STANOLITH Grease White is the perfect ee 


all industries where clean, sanitary op- 


grease for use in food and beverage plants. erating conditions are at a premium. 





@ Sranouitn Grease White is a new high quality, multi-purpose lithium soap grease 
with a clean, white color. It assures you of unmatched. lubricating cleanliness plus 
unmatched lubricating efficiency. 

In addition to the high-temperature and water resistant properties, characteristic 
of most lithium greases, StaNoLtirH Grease White has superior mechanical and 
chemical stability. It provides a water-resistant lubricating film that gives this 
remarkable grease extended multi-purpose usage in a wide variety of applications. 
Easily handled in all usual types of grease-dispensing equipment, it is safe, easy-to- 
use, clean. Call your nearby Standard Oil lubrication specialist for full details on 
new STANOLITH Grease White. 


“STANDARD OIL COMPANY (indiana) | STANDARD 





TO THE FOUR CORNERS 


OF THE WORLD 





Aerial view of the Kansas City, Kansas, Works, Fairbanks, Morse & Co., 


3601 Kansas Avenue. 


...from Kansas City 


Yes, from our new, modern-as-tomorrow works at Kan- 
sas City, we serve the world’s needs for pumps. 

As a major supplier of quality pumping equipment, it 
is particularly suitable that this new Fairbanks-Morse 
plant be located at an important crossroads of the world 
..» Kansas City. In this new plant 190,000 square feet 
of manufacturing space and a complete foundry occupy- 


? 


ing 150,000 square feet are devoted to bringing better 
service to our customers all over the world. 

Modern manufacturing, development and testing 
equipment backed by engineering and production skills 
of highly trained personnel combine to produce products 
of unmatched quality...in performance, durability, 
economy. Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAILCARS + HOME WATER SERVICE EQUIPMENT » FARM MACHINERY + MAGNETOS 
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Why the MICHIGAN Tractor Shovel 
moves bigger yardage — the Clark Torque Converter° 


You can do miraculous things with a 
MICHIGAN * Tractor Shovel because of extra 
power when it’s needed—a result of 3-to-1 torque 
multiplication in the CLARK Torque Converter. 


@ Digging into TOUGH Material—watch a 
MICHIGAN force its bucket into tough, com- 
pacted material: not a ‘“‘shock” action—but a 
steady, resistless flow of increasing power that 
puts no punishing strain on the driving shafts 
and gears. Torque multiplication plus the terrific 
digging power of the hydraulic bucket rams 
enable the MICHIGAN to perform unbelievable 
feats. 


@ Maintenance and Down-time reduced to a 
minimum—the CLARK Torque Converter elim- 
inates the engine clutch: the weakest link in a 
conventional power-train and the unit most fre- 
quently requiring repaar. 


@ Make ANY Shift at ANY Time — with the 
Torque Converter, driving is as easy as handling 
your car! Shift into Forward or Reverse, into 
High or Low range while moving in either direc- 
tion ...the Torque Converter absorbs shocks, 


@ Standard Equipment on All Models—Clark is 
first to present a full line of Tractor Shovels with 
Torque Converter as standard equipment. See 
the MICHIGAN Tractor Shovel. Watch it 
in action, demonstrating its astonishing power, 
speed and maneuverability. 


ne ~ 


Talk to your MICHIGAN dealer; and send for the 
MICHIGAN Fact Folio, handy file of specifications 
and action photos—the coupon gets prompt action. 


*A Trademark of Clark Equipment Company © Clark manufactured under Schneider Licens 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 
432 Second Street 


3 Q u i PM E NT Benton Harbor, Michigan 


Please send the MICHIGAN Tractor Shovel FACT FOLIO 


Title 
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WHEN 


€ e & 
Cmlorgue IS USED 


The familiar sight of a workman climbing around to open 
or close valves is unnecessary. .. . Now, he merely pushes 
a button at a conveniently located station or a master con- 
trol panel. . . . Valves operate quickly, dependably and 
safely. LimiTorque provides complete safety to workmen, 
by eliminating the need of climbing to out-of-the-way, 
hazardous locations for manual valve operation; also vitally 
important, valve operation parts are protected from 
damage by the automatic shutting-off of the motor if an 
obstruction is encountered. LimiTorque may be actuated 
by any available power source . . . electricity, air, water, 
gas, or oil. 
Thousands of LimiTorques are in daily use, in Power 
Plants, Water and Sewage Plants, Chemical and Process 
Plants, Paper Mills, Oil Refineries, Oil and Gas Pipe Lines, [: IMITORQUE Write for LimiTorque 
—and on Shipboard. LimiTorque Motor Operated Valves CONTROL | Catalog L-54 
are readily adapted to Microwave Control. for further details. 


ERIE AVE. AND G ST., PHILADELPHIA = PA. 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Most often, a particular process using 
aluminum chloride, anhydrous, works 
best with a selected particle size. 

We have taken technical liberties 
in this picture (exposing aluminum 
chloride to the air) to show you the 
four sizes available from Hooker. 

Extra work of screening isn’t neces- 
sary when you specify Hooker alumi- 
num chloride. The four sizes give you 
a choice that will meet just about 
every process requirement: 

1. Extra fine grind is unscreened, with 








in the RIGHT SIZE for your use 


90 to 95% passing 40 mesh. 
2. Fine grind is-unscreened, practical- 
ly all passing 20 mesh. 

. Coarse grind is unscreened, 1 mesh 
and finer. It contains 25 to 35% 
finer than 20 mesh. 

.Coarse screened is the same as 
coarse grind (No.3), but is screened 
to remove 20 mesh and finer. 
Before re-ordering your require- 

ments, get the facts on Hooker alu- 
minum chloride. For technical data, 


just phone the nearest Hooker office 
listed below, or mail the coupon today. 
Need other chlorides? This is only 
one of several metal chlorides avail- 
able from Hooker. Chlorinated or- 
ganics and inorganics are specialties 
with us; we’ve been making them for 
more than 30 years. If you need a 
special chlorine-containing compound 
in quantity, we may be able to pro- 
duce it for you economically. To find 
out quickly, just phone the nearest 
Hooker office or write us today. 


mococftcnftneee ee 


HOOKER ELECTROCHEMICAL COMPANY, 
5 Forty-seventh St., Niagara Falls, N. Y. 


FOR FAST SERVICE, PHONE: 


CHICAGO CEntral 6-1311 
LOS ANGELES NEvada 6-3826 


MUrray Hill 2-2500 Please send: 


[-] Bulletin 100 describing Hooker products and services 


Nome...... anne siccasnsninideiibaie 2 - . . Title 


Company Address 


| 
| 
| 
| 
| [_] Data sheet on Hooker aluminum chloride, anhydrous 
| 
| 
| 
| 
| 
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HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS © TACOMA ® MONTAGUE, MICH. © NEW YORK © CHICAGO © LOS ANGELES 
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1. A PATCH AHEAD OF TIME, applied at the factory, re- 
inforces the knees of dungarees and overalls. Patches are 
vulcanized under pressure with Radio Frequency Corp.’s high 
frequency, dielectric heater. If dielectric heat, generated in 
the material, is lost through conduction, vulcanization be- 
comes inefficient. But Fenwal THERMOSWITCH™® units in each 

laten minimize these losses by close temperature control. 

ulcanizing 3000 patches per hour is now standard; 30 was. 


3. THIS IS IT — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 

erature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product heoughont all industry. 


2. DENTAL PLATE FIT STARTS WAY BACK. The tiny abrasive 
wheels for grinding and polishing dental plates must be very 
accurately molded of fine abrasive in a rubber base. The 
molds in which they’re made must have delicate temperature 
control for consistent quality and uniformity. The manufac- 
turer, The Wm. R. Hall & Son Co., uses THERMOSWITCH 
units in molds for accurate, reliable temperature control. 
Production figures can be kept high while rejects are low. 


4. SEND FOR THIS BROCHURE for complete explanation of the 
ynique THERMOSW'ITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature contrel 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 168 
Pleasant St., Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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Rings and spacers 
of “Teflon” 








for lubricating or cooling 
of stuffing box packing 


Du Pont “TEFLON” for flexible seal cages 
which snap in place easily, won't score shaft 


“Teflon” is strong and chemically 
inert... offers users of process 
equipment many unique advantages 


These flexible seal cages of Du Pont ‘Teflon’’” 
tetrafluoroethylene resin supply annular space in 
packing for lubrication with oil or grease, or for 
cooling. Users of pumps and other process equip- 
ment will appreciate how quickly and easily these 
flexible seal cages of “Teflon” snap on and off a 
shaft. They’re tough—won’t bend or collapse un- 
der extreme gland pressure. Yet there’s no danger 
of a scored shaft or sleeve from these seal cages of 
“Teflon,” manufactured by Chemical and Power 
Products, Inc., New York City. 


Today “Teflon” is used extensively in process 
industries. Its chemical inertness, high heat re- 
sistance, low temperature toughness and low co- 
efficient of friction make this engineering material 
particularly adaptable to severe service conditions. 

Have you and your company investigated the 
properties of “Teflon” and the other members of 
the Du Pont family of engineering materials — 
“Alathon”’* polyethylene resin, “Lucite”* acrylic 
resin and “Zytel”** nylon resin? By evaluating 
their properties in terms of your own design and 
service problems, many product improvements 
may prove possible. 


Use the coupon below for complete information 
on the Du Pont engineering materials. 


*Regiatered trademark of E. 1. du Pont de Nemoura & Co. (Ine.) 
Trademark of E. 1. du Pont de Nemoura & Co. (Ine.) 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 258, Du Pont Building, Wilmington 98, Delaware 


Please send me more infor- 
“Teflon” 
tetrafluoroethylene resin: 
Tech Firm Name 


nr Vv % Pat on 


TEFLON 


mation on Du Pont 


Uses (J; 
niques (J; 


Processing 
Properties (J. I 


Name 


Title 


Street Address 


am also interested in receiv 
ing more information on: City 


“Zytel” nylon resin (1); 


“Ala 


Stale 


Better Things for Better Living thon” polyethylene resin (1); 


. through Chemistry 
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“Lucite” acrylic resin (1). 


Type of Business 





How Kemp Inert Gas 
Generator Provides 
Process Gas and Reduces 
Fire Protection Cost 
in Cortisone Plant 


Regardless of the demand for inert gas—both 
for processing and for fire protection service 
—Upjohn Company, Kalamazoo, Michigan, 
reports that their Kemp M1HE Generator 
delivers exact qualitative analysis of gas at 
high purity. 


The installation operates in their new plant, 
opened in 1953 to provide starting material 
for the Upjohn fermentation process used in 
manufacturing USP Cortisone—one of many 
fine pharmaceuticals manufactured for the 
ethical drug field by Upjohn. 


The Kemp M1HE Inert Gas Generator pro- 
vides 13% carbon dioxide and 87% nitrogen, 
both for processing use and to replace the 
costly cylinder gas formerly used for fire pro- 
tection. Fired by natural gas, the generator 
has a capacity of 8,000 cfh. 


User Very Enthusiastic 


Since installation of the unit, Upjohn Com- 
pany estimates costs of gas have been reduced 
90% ... purity of the gas is constant... . 
exact qualitative analysis is maintained up 
to full generator capacity, 


Kemp Can Help You 
If you still rely on inefficient, unsatisfactory 
methods of providing inert gas, let Kemp 
help you, too. Kemp engineers will gladly 
discuss your specific problems with you— 
without obligation, of course. So write today 
for complete information. 


Operator is shown observing 
test burner at the top of the con- 
trol panel for the Kemp MIHE 
Inert Gas Generator at Upjohn 
Company. 


Close-up of the Kemp Industria! Carburetor, the 
heart of every Kemp installation. It assures the de- 
‘sired analysis of inert gas under any demand with- 
out waste, without adjustments. 


For more complete facts, ask for Bulletin No. 1-10. Write to: 
C. A. KEMP MFG. CO., 405 E. Oliver Street. Baltimore 2, Maryland. 


INERT GAS GENERATORS 
ADSORPTIVE DRYERS - SINGEING EQUIPMENT 
IMMERSION MELTING POTS 
CARBURETORS + BURNERS + FIRE CHECKS 
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WIDELY USED in processing of food and chemi- 
cals, American Flexible Stainless Steel Tubing 
is engineered to design requirements, 


OPEN PITCH tubing for conveying corrosive 
liquids and gases, exhaust, hot air, etc. under 
infrequent movement conditions, 


STAINLESS STEEL BRAID gives extra strength to 
tubing for high pressure service. 


CLOSE PITCH tubing for extra flexibility, fre- 
quent movement, vibration, compressions, 
extension, etc. 


ASSEMBLIES, complete with fittings attached, 
manufactured to your specifications. 
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American Flexible Stainless Steel Tubing 
meets tough design “specs” 


® Conveys corrosive gases and 
liquids at high temperatures—high 
pressures 

© Stands up under continuous 
flexing 

© Absorbs severe vibration 

© Compensates for misalignment 


® Takes movement and offset 
motion 


Today industry looks to “American” —a 
leader for over forty years in the manu- 
facture of flexible metal hose and tubing 
— as a dependable source for flexible 
stainless steel tubing. This tubing is spe- 
cially engineered and manufactured to 
give desired flexibility with greatest dur- 
ability. 

Flexible Stainless Steel 

Tubing is annularly corrugated, and is 


American 


{ 


FREE 
BOOKLET! 


Gives engineering data 
on construction and 
types of American 
Flexible Stainless Steel 
Tubing. Includes in- 
formation on fittings. 
Write today for your 
free copy. 


Waterbury 20, 


Stainless Steel 


COMPANY. . 


SvRGET.... 


Please send me 
Tubing. 


made in both open and close-pitch con- 
struction. It is available in Types 316 
and 321, ranging in size from 4” I.D. 
through 4” I.D. Assemblies are made up 
with or without wire braid covering to 
meet most industrial working pressures. 
American stocks a line of standard fit- 
tings. These are attached to the tubing 
in our own plant by Heliare welding or 
silver brazing. 

Send us details of your connector 
problem. “American” engineers can 
help you solve it. 


EVER CONWe 
net STORS muse mont 


AMERICAN 


flexible metal hose and tubing 
ah ANACONDA® product 


The American Brass Company, American Metal Hose Branch, 


Conn. 
Bulletin STC-] on American Flexible 





HAMMER MILLS 


A size for every purpose! Williams Hammer Mills 
are designed to do the complete job in a single 
operation. No primary or secondary crushers 
required—extra foundations, conveyors, other 
expensive equipment are climinated—thus saving 
as much as 75% on initial investment and up to 
50% on grinding costs! 


J 


HELIX-SEAL HAMMER MILLS 


Combines the advantages of a hammer mill with 
screw-type feed to obtain finenesses from 100 to 325 
mesh. For dustless, cleaner, safer dry grinding— 
accurate, non-clogging reduction of sticky and wet 


SL AULAIS 


has the 


Apt jueser9 


to all your 


GRINDING, CRUSHING, 
SEPARATING PROBLEMS 


Whether your job demands 

crushing power shovel-loaded stone to 8 mesh or 
smaller in a single operation—whether it is 
pulverizing or blending, with or without air 
separation, of limestone or insecticides to finenesses 
down to 400 mesh, or even micron sizes—whether 
it is closed-circuit dustless dry grinding, or the 
grinding of wet and sticky materials to 325 mesh 
—there is a Williams ‘‘proved-in service’’ machine 


that can give you A BETTER PRODUCT— 


materials. Eliminates separators, fans and cyclones, 
Furnished with water or steam jackets. 


FASTER PRODUCTION—and LOWER COSTS. 


It will pay you to get the facts about Williams 
equipment, and learn what it can do for your 
specific operation. Write Today For Literature. 


Send Us Your Zucestions 


Complete testing and research facilities are maintained by 
Williams to develope the right answers, especially for your 
Operation, on every size reduction problem. Write for information 
and the heip of an experienced Williams technician. 


ROLLER 
MILLS 


WITH AIR 
SEPARATION 


Pulverizes and blends with 
exceptional accuracy down to 
400 mesh or micron size. Dries 
as it grinds. Instant size 
adjustment—automatic self- 
adjusting feed—many other 
exclusive features that mean 
improved quality and out put, 


OTHER WILLIAMS EQUIPMENT 


@ Drier and impact Mills 

@ Air Separators 

@ Vibrating Screens 

@ Complete “Packaged” Plants 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 NORTH NINTH xx*rk St. Lovis 6, Mo. 
re 
> 


NIT OS Ae NN cme Sa, 
q . 
"he 


c.* 
2 


WILLIAMS * 


CRUSHERS —eGn Dee I Mardin aeL 


OLDEST AND LARGEST BUILDER OF HAMMER MILLS IN THE WORLD 
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Carrier 
Centrifugal 


Compressor 


on the job at 
Sinclair Refining Co. 


This Carrier Centrifugal Compressor 
is on the job at Sinclair Refining Com- 
pany’s Corpus Christi, Texas, refinery. 
Handling 2195 c{m of isobutane, 
the compressor is turbine-driven by 
exhaust steam. 


’ 

Carrier makes a complete line of 
centrifugals for gas compression and 
refrigeration—up to 10,000 hp in a 


single unit. There are hundreds of these 
dependable, efficient Carrier machines 





on the job at dozens of chemical plants 
and refineries across the country— 





serving such companies as The Atlan- 
tic Refining Company, Reichheld 
Chemicals Co,, Cities Service Co.,, 
Wyandotte Chemicals Corp., Standard 
Oil Company of California. May we 


assist you? 


If you'd like a copy of our informative 
booklet, 
“Centrifugal Compressors 
for Industry,” 
please call your nearest Carrier office. 
Or write direct to Carrier Corporation, 
Syracuse, New York, 











Carrier 





centrifugal compressors 


refrigerating equipment 
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Want Exclusives? 
Latest Developments? 
Better Protection? 


LOOK FOR 
ALL 3 


IN 


ALL 4 
NEW 








AO “H” SERIES 
FACE SHIELDS 


AO research and engineering step forward again with several additional 
safety advances in facial protection for your workers! This NEW Face 
Shield Series features a deep spark deflector which blocks foreign 
particles from entering at top of face shield. Window sets out about %” 
to allow adequate clearance over nose and prescription glasses. An AO 
exclusive is the slot and snap fastener device which, by allowing for ex- 
pansion due to heat, eliminates wear at the holes, and cracking, warp- 
ing and distortion of the windows. (U. S. Patent No. 2,610,323). 
Another new development is the lightweight grommet-friction washer 
combination for permanent adjustment. Your nearest AO Safety 
Products Representative can supply you with these quality shields. 


RECOMMENDED USES: For metal saw- 
ing, chemical operations, buffing, sanding, 
light grinding, light bulb and glass bottle 
manufacturing, radio and television tube ex- 
posures, bottling operations and similar eye 
and facial hazards encountered in industry. 


Facial Protection 


QUICK FACTS 


Specially treated (anti-perspiration) soft, 
genuine leather sweatbands. 


Windows easily interchangeable (simplifies 
handling, stocking, assembling). 


Windows available in clear or green ace- 
tate, 24 mesh screen, and fibre. 


For complete details on all 4 ‘‘H” Series 
Face Shields (H1, H2, H3, H4) write for 
new brochure S-2141...do it to-day. 


Keep your workers 
in the Safety Zone 
with American Opti- 
cal Sotety Equipment. 


SOUTHBRIDGE, MASSACHUSETTS +» BRANCHES IN PRINCIPAL CITIES 
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GET POSITIVE CONTROL 


OVER FORMULAS, COSTS, INVENTORIES... 


ROCKWELL SGn400.Go/ METERS 


‘MEASURE CORROSIVE LIQUIDS! 


Including Foods, Pharmaceuticals, 
Chemicals and Liquors 


Here’s a meter especially designed for accuracy and 

long life when measuring corrosive liquids. It is 

constructed inside and out of stainless steel. 

With it you can get positive metered accounting 

f Ititud f licuids th he handled Rockwell Model 

or a multitude of liquids that cannot be handle 2-BC stainless 

by ordinary meters. Now you can guard the quality steel meter, cut 

f f lati th b Heuid'i ae away to show the 

of your formulations; keep tab on liquid inventories; gi revolving 

have accurate records for cost control and rotor that assures 
ae U iow teed smooth motion and 

tax analysis purposes. Use the handy coupon tone fle. 


for full details. 





ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PENNSYLVANIA 
Gentlemen: 


Use for all these purposes 

¢ LIQUID DELIVERY CONTROL 

* COST. CONTROL—DEPARTMENT CONTROL 

¢ FORMULA CONTROL—INVENTORY CONTROL 
¢ PRODUCT QUALITY CONTROL 





| am interested in measuring " 
(Name of Liquid) 


Pipe Size “as 
Working Pressure psi. Temperature 
Max. Flow Rate gpm. Min. Flow Rate 
YOUR NAME 

YOU CAN RELY ON ROCKWELL COMPANY 


STREET 


pot tm eee re ee ee 
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Hopper-bottom car being unloaded. Airveyor filter 
installed above storage bin. Shows permanent convey- 
ing duct from car to filter. 


ur 5. TX aaa 2 eas v. 


Portable twin nozzle attached to car hopper. 


Exhauster unit which furnishes the air- 
power for the Airveyor system. 


Avondale unloads bulk starch with AIRVEYOR; 


Avondale Mills at two of its plants, Alexander City and Pell 
City, Alabama, is using the Airveyor System for unloading and 
conveying bulk starch from hopper-bottom cars. Illustrated 
above is the system installed at Alexander City for unloading 
and delivering the starch to a storage bin. 


Previous ta the installation of the Airveyor System at 
Alexander City, starch was received in bags; some were broken 
in transit and in trucking from cars to the warehouse. 


The Airveyor has changed this. Waste is reduced to a mini* 
mum; hand trucking is eliminated. Labor required—two men 
to attach and detach twin nozzle to hoppers of the car. Unloading 
time, approximately 2 hours and twenty minutes for one car. 
Starch is available to the slasher room from the storage bin with 
a capacity of approximately three carloads. 


If you are still manhandling your incoming starch in 
bags, it will pay you to get all the facts about the Airveyor for 
pneumatic conveying. Why not take advantage of Fuller’s 27 
years of experience in air-conveying? Write today for full 
information, 


FULLER COMPANY—CATASAUQUA, PA. 
Branch offices 


Chicago * San Francisco * Los Angeles * Seattle * Birmingham 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS— A-179 


2245 


COMPRESSORS AND VACUUM PUMPS— 
FEEDERS AND ASSOCIATED EQUIPMENT 
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The Industries We Serve—AGRICULTURE 





His challenge: Keep 15 plates filled! 


sion serves American agriculture with a wide 
range of important, basically-produced "Pitts- 
burgh” farm chemicals. And to provide the 
farmer with his food-saving weapons of to- 
morrow, our laboratories are conducting in- 
tensive, continuing research. 


AND to do it, your friend, the American farmer, 
has a real fight on his hands: Against weeds—they 
starved out $5 billion worth of crops last year. And 
against insects—they took a $4 billion bite. 

By 1980, there will be nearly 200 million 
Americans—more people than the land can feed at 
present production rates. Only better farming 
methods—and especially better weed and insect 
killers—can fill the hungry gap. 

America’s chemical industry is already perform- 
ing miracles for the farmer. A revolutionary insecti- 
cide, introduced to U.S. agriculture by Pittsburgh 
Coke & Chemical, makes the entire plant self- 
bvypeene 3 against many insects. New herbicides 

ill weeds before they sprout but are completely 
harmless to the crops they protect. 

Today, Pittsburgh’s Agricultural Chemicals Divi- 

weo Siet 








COAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS ©  PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG MROW 
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ts the Yash! 


The ability of Nash Compressors to maintain original performance —_ Wiliiiiiuntinmnmnmunnes 
over long periods is no accident. Nash Compressors have but a sin- = 2 
gle moving element, the Nash Rotor. This rotor is precision balanced = No internal wearing parts. 
for long bearing life, and it revolves in the pump casing without = 
metallic contact. Internal lubrication, frequent cause of gas con- = No valves, pistons, or vanes. 


tamination, is not employed in a Nash. Yet, these simple pumps 
maintains 75 lbs. pressure in a single stage, and afford capacities to 
6 million cu. ft. per day in a single compact structure. = Low maintenance cost. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages 
often the answer to gas handling problems difficult with ordinary 


equipment. 

Nash Compressors are compact and save space. They run witheut 
vibration, and compression is without pulsation. Because there are 
no internal wearing parts, maintenance is low. Service is assured 
by a nation-wide network of Engineering Service offices. Write for 
bulletins now. 


No internal lubrication. 


WU 





Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


SSoDUTUUUUOUUULUELLLASUNOQGGALEAUOOUSASOOUSGOOOAOATAUO AHO 


NT TTT TTT TTT LTT LTA TUE 


Sal UUUUUUNNUTUAUGCLUUELAAAEAUAUUcEnNSUETU NURSE = 


NAS ENGINEERING COMPANY 
| 312 WILSON, $0. NORWALK, CONN. 
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Another 
Norton 


on the job! 


Outstanding performance of Adams filters 
aided by Norton seamless porous tubes 
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R. P. Adams Co. Filters, covering 
many chemical filtering services 
deliver sparkling clear fitrate and 
insure quick cleaning without dis- 
assembly. Adams filters handling 
acid or neutral solutions are 
equipped with Norton seamless 
porous tubes, engineered and pre- 
scribed for faster, more thorough 
filtering and backwashing. 


Besides assuring fast, thorough filtering 
action, Norton porous tubes are extremely 
easy to clean by backwashing. Here are 
several good reasons why they excel in 
these two primary essentials of efficient, 
economical filter performance: 
¢ Norton porous tubes are made of 

ALUNDUM™* (fused alumina) engineered by 
Norton for chemical stability, inertness 
and other properties necessary to with- 
stand acid, neutral and slightly alkaline 
liquors. 
Like all Norton ALUNDUM porous medi- 
ums they are made with the patented 
controlled structure process that assures 
even distribution of pores — for uni- 
form passage of both filtering and back- 
washing liquids. 

They are seamless, providing unob- 

structed diffusion over their entire area 

— for further efficiency in both filter- 

ing and cleaning. 


Other big advantages 

of all Norton porous mediums include 
ease of installation and exceptional re- 
sistance to breakage and chipping. Avail- 
able in sizes and open-pore ratios to meet 
your needs, they’re engineered to last 
longer and cut your operating costs — 
and they’re prescribed for a wide variety of 
chemical services, such as filtering water 
or solvents . . . cutting oils, wine, etc... . 
reclaiming cleaning fluids and industrial 
waste... and for boiler feed water treat- 
ment. 

See your Norton Representative for 
further facts or write, describing your re- 
quirements, to Norvon Company, 507 
New Bond St., Worcester 6, Mass. 
Canadian Representative: A, P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 


REFRACTORIES 
Engineered... 44... Prescribed 


Qlaking better products. . . 
fo make other products better 


*Trade-Mark Reg. U. S, Pat. Off. and Foreign Countries 
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INFRARED GAS ANALYZER 


e Ethylene purity-—SO, loss 
methane build-up—isobutane 
loss--each is a different gas 
measurement, in a different 
process, for different end pro- 
ducts. But all are being meas- 
ured successfully by L&N’s 
Infrared Gas Analyzer, expressly designed for 
plant analyses of gas compounds in multi-compo- 
nent streams. 
Typical of the Analyzer’s application is measure- 
ment of SO, in H,SO, stack gas, over the narrow 
range of 0 to 2% SOz, with these results 


Stability 0.01% SO, 

Sensitivity 0.005% SO, 

Readability 0.005% SO, 

(Reading taken at 0.2% S02) 
This highly precise measurement is possible be- 
cause the Analyzer is engineered by L&N to meet 
the requirements of actual plant operation. 


IT’S ADAPTABLE— You can mount the Analyzer 


instruments 


dri. AD ND46-91(6) 
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almost anywhere and forget it. Nearby operating 
equipment—-motor driven pumps, compressors, 
etc., can’t affect the measurement either by intro- 
duction of stray electrical “hash” or through 
mechanical vibrations. Such immunities make 
the Analyzer a “natural” for plant use. 


IT’S SIMPLE—The Analyzer has no moving parts 
—no lenses-——no mirrors. It’s the only single column 
gas analyzer built. These features make the An- 
alyzer an uncomplicated, ideally practical addition 
to your process instrumentation. 

The infrared specialists in our Application 
Investigations Lab will be glad to discuss your 
use of infrared analysis. You can take advantage 
of this service, without obligation, by answering 
the questions on our special Infrared Analysis 
Data Sheet 600-91-ND46(1) mailed on request. 

Or, you can learn more about the Infrared 
Analyzer and its Speedomaxs recorder by request- 
ing Demonstrator ND46-91(1), ‘“‘How the L&N 
Infrared Gas Analyzer Works,” from Leeds & 
Northrup Co., 4916 Stenton Ave., Phila. 44, Pa. 


NORTHRUP 


automatic controls « furnaces 
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The coatings that, to date, have extended the 
life of this oil equipment more than 12 times 
were applied by Mid-Continent Plastic Co., 
Odessa, Texas. 


I2 times the service life and still going strong 
...that’s how the right coating can cut costs 


This battery of Texas oil tanks shows 
a large X-in.-steel gunbarrel tank in 
the foreground, It is used to separate 
salt water from crude oil. Both the 
salt and the hydrogen sulphide in 
the oil are highly corrosive. This 
gunbarrel tank was installed brand 
new. Within 30 days a hole appeared 
in its side. This -was patched, and 
noticeable thin spots reinforced, 
Only 30 days more and leaking 
began again. Thus, after two months, 
two alternatives remained — replace 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation 
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the tank or try protective finishes. 

Coatings based on Bake.tre Viny! 
Resins were recommended and ap- 
plied by spray, after sandblasting. 
That was over two years ago. No 
further corrosion trouble has been 
experienced, and the coating is still 
in excellent condition. 

Whatever, or wherever your 
equipment or structures, it can pay 
you to investigate the specialized 
formulations based on BAKELITE 
Resins available from many coating 


suppliers, For a broad picture of 
their many applications write for a 
free copy of our booklet “BAKELITE 
Resin Coatings for the Chemical In- 
dustry.” Address Dept. YA-46. 


BAKELITE 


TRAGE-MARK 


Phenolic, Viny!, Styrene 
RESINS FOR COATINGS 





TRACE (8) MARK 


(HS 30 East 42nd Street, New York 17, N. Y. 
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How Exon 402-A wipes out corrosion 


Exact tolerances previously 
destroyed by corrosion 


...are now kept 
micrometrically 
exact with 


ee 


A 2-headed problem faced Norris-Thermador 
Co. of Los Angeles. They use large rings like 
stencils to plate copper onto kitchenware. 
Painfully exact tolerances are mandatory. But 
the corrosive solutions used ate away the tol- 
erance, ruined rings, skyrocketed costs, 
Engineers ransacked industry’s resources 
for one material that could hold tolerance 
in so corrosive a solution. They found it in 
Boltaron 6200. 
After a year, Boltaron 6200 rings show 
no sign of corrosion. Replacement costs? Ss i . 
Wiped out! : ati we a * — . 


installation by Horace Blackman Co. Photographs courtesy H. N. Hartwell & Son, Inc., Boston 16, Mass. . 





* For J8 months, sulfuric acid fumes * Maintenance costs were wiped out at Cannon * Eastman Kodak Co., Rochester, 
have failed to corrode a Boltaron Electric Co., Los Angeles. A metal-corroding reports that Boltaron 6200 remained 
fume removal system at solution of 33% nitric, 33% sulfuric acid completely uncorroded by ferricyanide 
Electric Storage Battery Company, and 33% fluoride salts has left Boltaron after 3 years, when no other 
F Conn. ducts and tanks unmarked for a year. material lasted 3 months. 


installation by Horace Blackman Co. Installation by Industrial Plastic Fabricators, Inc. 


New rigid, extremely versatile, light weight materials are making corro- 
sion a memory in industry all over America. These unplasticized poly- 
vinyl chlorides are typified by Boltaron 6200. 

Firestone’s Exon 402-A resin meets Boltaron’s exacting specifications 
—best assurance of uniform results under the most corrosive conditions. 

These materials can be welded, sawed, sheared, stamped, milled, 
molded, planed, drilled, embossed, rolled and cemented—on conven- 
tional woodworking or metalworking equipment. 

For details that will interest you in particular, call or write: 


Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, DPT. 28B POTTSTOWN, PENNSYLVANIA 
A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 


NOTE: Firestone supplies the resin only, does not manufacture the end product. 











Judge Layne 


by the industries it serves 


Our sincere apologies to the many other 
leading industries space prevents including. 


v1 For information on = any 


«4 question that relates to Layne & Bowler, Inc. 
a pice ani Memphis 8, Tennessee, U.S.A. 


Layne Associate Companies Throughout the World 











Water Wells Vertical Turbine Pumps * Water Treatment 


Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 


Valuable originals protected 
against wear and tear 


At the A.O. Smith Corp.'s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling, In- 
stead, they use in- 
termediates made 


on Kodagraph* 


Autopositive Paper. 


Costing but afew 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size. ) 

No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company’s direct-process machine. 

In addition, A. O. Smith keeps an “Autopositive File” 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 


‘Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
——————————— MAIL COUPON FOR PREE BOOKLET -—————————— — —— 


EASTMAN KODAK COMPANY 


105 


industrial Photographic Division, Rochester 4, N.Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


Name 


Position 





Shows all the ways 
you can save with Company 


Street 








Kodagraph 
Autopotthive Paper. City 


68 


August 1954—CueEMICAL ENGINEERING 





Synthetic Rubber, Synthetic Yarns 


Paint, Varnish and Shellac 


Motor Oil and Gasoline ( Additives ) 


* 


To add the ingredients of 
success...specify 


34 successful years of leadership in serving industry 


Get assured success— back your product with the 
research, experience and proved results of a pio- 
neer leader. The Enjay Company not only sup- 
plies many different industries with a complete 
line of petrochemicals — Enjay also is ready to 


assist in the application of its products and in de- 
veloping new or improved products to meet in- 
dustry requirements. You can count on high qual- 
ity Enjay chemical products — be sure to call 
Enjay for your chemical needs. 


ENJAY COMPANY, INC. - 15 West Sist Street, New York, 19 N.Y. 
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for a 
complete line 


of high quality 
chemical products 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methyl Ethyl Ketone 
Dewaxing Aid 
Ethyl! Ether 
Isopropyl Ether 
Reference Fuels 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
Secondary Buty! Acetate 
Isopropyl Acetate 
Acetone 

Methyl! Ethy! Ketone 
Ethyl Ether 

Isopropyl! Ether 
Dicyclopentadiene 
Naphthenie Acids 
Iso-Octyl Aleohol 

Decy! Alcohol 
Denatured Ethyl Alcohol 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 
Iso-Octy! Alcohol 
Decy! Alcohol 
Denatured Ethyl! Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 

Ethy! Ether 
Isopropy! Ether 
Tripropylene 
Tetrapropylene 
Aromatic Tars 
Benzene 


Acetone 
Methy! Ethyl Ketone 
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ooo WITH 55-GALLON DRUMS! 
using the 


PORTABLE 
DRUM 


Put a full drum on the carriage...clamp 
it... push the UP button — and the G-W 
Drum Dumper carries it up to and dumps 
it over the edge of a vat or high-sided 
receptacle. Then push the DOWN button 
and the carriage returns, ready to take 
another full drum. 

It’s that easy...with a minimum of 
manual labor. And G-W Drum Dumpers 
can be made in various heights to suit 
particular installations—and with spe- 
cially-designed carriages for particular 
sizes and types of drums or similar con- 
tainers. Although sturdily built, they’re 
easily moved on rugged rubber-wheel 
casters. 

Simple design?—of course, and therein 
lies the value of this unit — engineered 
simplicity —the Gifford-Wood way to 
maximum efficiency. 


ne, “ mareriols Handling Pena GiEFoRD-bWo0o Co. 


Yo NEE! 
’ Think of ENS Since 1814 
Hudson, New York 
New York 17 St. Louis 1 Chicago 6 
420 Lexington Ave. Railway Exchange Building 565 W. Washington St. 
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a centrifugal 
that | 
can’t 
possibly 
leak 











ELIMINATE THESE PROBLEMS 


There are no mechanical seals ...no stuffing box . . . no lubrica- 
tion! The pump is totally enclosed, motor and all! 

There’s no leakage or contamination of fluids . . . completely 
contains expensive, toxic, or corrosive fluids... protects plant 
and personnel. 

The combined rotor and impeller assembly, actuated by a radial 
magnetic drive, is the only moving part! Fluids circulate through 
the rotor chamber of the motor. The stator is isolated from the 
fluid by a corrosion-resistant, non-magnetic alloy cylinder. And 
the rotor is hermetically sealed. 

Thousands of installations over a 6-year period of field experi- 
ence have resulted in the Chempump design. Users throughout 
industry are now enjoying the benefits of this design, in hundreds 
of successful installations. 

Chempump is available in from 1% up to 3 horsepower. Capacity 
range is from 0 to 180 gallons per minute. Heads from 3 to 90 feet. 
Wide selection of alloys available. Prices start at approximately 
$100.00. 


LITERATURE REFERENCE: BULLETIN G-1000. Write for your free copy. 


Underwriters Laboratories and 


| APPROVED BY 


Canadian Stondards Association for 
Class 1, Group 0 
Hazardous Liquids and Hazardous Locations 


CHEMPUMP CORPORATION 


1322 EAST MERMAID LANE ° PHILA. 18, PA. 
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designed to eliminate 


most of your 
pumping problems 
by eliminating 


their source. 





HANDLES THESE FLUIDS 

... AND MORE 

.... IN CONTINUOUS, 
TROUBLE-FREE OPERATION 


Hydrofluoric Acid 
Nitric Acid 
Formaldehyde 
Trichlorethylene 
Titanium Tetrachloride 
Organic Solvents 
Carbon Disulfide 
Freon 


Dowtherm 





Relief. .- for a production pain 


What's your particular “ache”? Looking for ways to cut costs...improve 
production...speed plant operations... reduce maintenance costs? 

Here’s a prescription that can provide an effective solution for you... 
the specialized service offered by your Chain Belt Field Sales Engineer 
and the outstanding performance of Chain Belt Equipment: 


for example: If bucket elevator 
chain breakage is your ‘“‘head- 
ache,”’ Rex® S-858 and S-856 
chains will provide relief. These 
precision-made steel chains will 
not break...properly applied, 
they may wear out after the long- 
est possible service life. They will 
outlast... outwear any other chains 
built for bucket elevator service. 


for example: If you're having 
trouble with your chain drives, 
Rex Chabelco® Steel Chains are 
your answer. These rugged chains 
are designed and built for the 
toughest service, especially where 
dust, dirt or heat is a problem. 
They stand up under heaviest 
loads...transmit more h.p. per 
dollar. 


for example: If maintenance is 
your problem, here’s a suggestion. 
Use Rex Split Hardened Rim 
Traction Wheels and Sprockets. 
Just install the body, then each rim 
segment. Replacement of rim sec- 
tion can be done without removing 
the chain. Down time can be 
reduced with these long-wearing 
traction wheels and sprockets. 


Whatever your needs...drive chain, conveyor and elevator chain, 
complete elevators, belt conveyors, feeders, roller bearings, buckets or 
sprockets, you'll relieve those production pains by looking to Chain Belt. 
See your local Field Sales Engineer or write direct to Chain Belt Com- 
pany, 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI NI BELT COMPANY 


District Sales Offices and Distributors in all Principal Cities 
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picks waterproof, 


ireproof = 


to insulate Atomic Sphere 


The G. E. Atomic Sphere is 26 times larger than any previously built. It has a surface area of 159,000 sq. ft. inset photo shows 
how easily the lightweight FOAMGLAS blocks were handled by the workmen. This rigid insulation was more than strong enough 


to support their weight, yet easy for them to cut and shape, 


General Electric Company engineers picked water- 
proof, fireproof FOAMGLAS to insulate the 
world’s largest steel sphere. The Knolls Atomic 
Power Laboratory, Schenectady, which G.E. oper- 
ates for the A.E.C., will use the sphere to test the 
prototype of an atomic powered submarine for the 
U.S. Navy. Constant control of temperatures is a 
must for worker comfort. Therefore, to insulate 
the sphere FOAMGLAS was a must because its 
sealed glass cells can’t absorb the moisture that 


cuts efficiency of other insulations. This guar- 
antees GE constant, long-lasting insulating pro- 
tection . . . and fireproof FOAMGLAS reduces 
external fire hazards which might damage the sphere. 

Why not discover how FOAMGLAS can benefit 
you? Send today for a sample and your choice of 
booklets describing the use of FOAMGLAS to 
insulate: 1) piping, tanks and other equipment; 
2) cold storage space; or 3) normal temperature 
buildings. Write, indicating your specific interest. 


PITTSBURGH CORNING CORPORATION 


Dept. H-84, One Gateway Center « Pittsburgh 22, Pa. 


FOAMGLAS 


the cellular, stay-dry insulation 


One of six 51-foot liquid chlorine horizontal storage tanks 
built and tested by Newport News to meet A.S.M.E. 
Code requirements. This pressure vessel was welded by 
Union melt machines. Pressure vessels undergo stress- 


relieving treatment in our ovens. 


Whether specified in alloyed or carbon 
steel, stainless, high nickel alloys or clad 
... you'll find it pays to have Newport 
News fabricate your large units. 


Avail yourself of the specialized produc- 
tion techniques, and the skill of Newport 
News craftsmen operating vast steel fabri- 
cating shops. 


Units of large dimension are readily 
constructed by Newport News in a 225- 
acre plant that includes five huge, fully 
equipped machine shops, drop forging and 
die facilities, heat treating ovens, and 


Newport News, Virginia 


wu Large Units... 


Built with careful attention to detail 
by specialists in Metal Fabrication 


acres of brass, iron and steel foundries. 


Moreover, modern testing apparatus, 
used for thorough investigation of mate- 
rials and techniques, contributes to the 
excellence of Newport News fabrication. 
In addition, Newport News shop erection 
of fabricated units assures trouble-free 
assembly at your plant site. 


Let us bid on your present or future 
projects. If you are not familiar with the 
way Newport News can help you, write 
for our booklet entitled “Facilities and 
Products”. . . it’s yours for the asking. 


Shipbuilding and 
Dry Dock Company 
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| NOW! For Immediate Delivery! 
MONEL and NICKEL VALVES 


Screwed-in Cap, screwed end Swing Check Valve for 200 W. P. 


HERE ARE shown a few Powell Mone! Metal and 

Nickel Valves in stock, that can be shipped im- 

mediately on receipt of order. They are made with 

screwed or flanged ends, for 150 and 200 W. P. 

at 500°F. Sizes range from %”" to 30”. 

Solid or double wedges for Gate Valves are 

interchangeable, precision-fitted, and accurately 

guided throughout their entire travel. 
Screwed-in Bonnet, These valves conform to latest A.S.A. and Union Bonnet, screwed 
eae M.S.S. Standards. End flanges will be furnished = co i 

with plain faces. Raised, ring joint, male and 

female, or tongue and groove faces can be sup- 

plied on special order. 


For the full details write The Wm. Powell Company 
Cincinnati 22, Ohio 


Small flanged end 0. S. & Y. Globe Valve for 150 W. P. 


Small flanged end . ae flanged end 
0. S. & Y. Gate Valve : Y. ate Valve 
for 150 W. P. yA 150 W. P. 


Registered: trade name of 
The International Nickel Co. 


—— 
Powell Valves ‘., 
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ARMCO ELC 
protects 


There are no corrosion ‘‘danger zones" alongside welds 
when you use Armco ELC Stainless Steels. ELC means 
““extra-low carbon''—a maximum of only 0.03 per cent, 
too little to cause harmful carbide precipitation adjacent 
to welds during the welding operation. 

Moreover, Armco 18-8 ELC (Type 304L) and Armco 
18-12 Mo ELC (Type 316L) are lower in cost than their 
corresponding stabilized types. Yet the Armco ELC grades 
are equally resistant to intergranular corrosion in the as- 
welded condition in service at temperatures below 800 F. 


No Anneal Needed 


For severely corrosive service, non-stabilized types of 
stainless steel like 304 and 316 must be annealed after 
welding. This is to dissolve the chromium carbides precipi- 





ARMCO STEEL CORPORATION, 4364 CURTIS STREET, MIDDLETOWN, OHIO 


(LJ Send me a copy of ‘‘Armco's ELC Stainless Steels" 
(1) Send me your catalog, “Armco Stainless Steels” 


NAME 





FIRM. 





STREET. 








City. STATE 





tated during welding. Such an anneal is not needed with 
the ELC types. This makes the Armco ELC grades ideai for 
field assemblies and repairs. 


Write for Booklet 


If you are not already acquainted with the Armco ELC 
Stainless Steels, why not fill out and mail the attached 
coupon. We will send you a 
copy of the booklet, ‘‘Armco’s 
ELC Stainless Steels.’’ Or, if you 
want complete information on 
Armco Stainless Steel sheets, 
strip, plates, bars and wire, ask 
for the catalog, ‘Armco Stain- 


Armco Steel Corporation 


4364 Curtis Street, Middletown, Ohio 


IMCO INTERNATIONAL CORPORATION 
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CiremicaL ENGINEERING 


When some brick sell for as little as 10¢ each... 


Why is this brick worth ‘1.70? 


Suppose you put a muffle arch of these $1.70 brick in a 
furnace and — as a direct result — doubled productive 
capacity. Suppose you put them in the floor of another 
and it lasted 50 times longer. Suppose you put them in 
the hearth of a third and eliminated 30 days downtime 
in one year. Then at $1.70 apiece these brick would be 
a terrific buy. And are. Because these figures come from 
real, live companies! Companies that replaced ordinary 
refractories with CARBORUNDUM’s super refractories! 


Granted, you can’t always get such spectacular results 
Bur you usually get a combination of benefits. For ex 
amplke, by lasting longer, CARBORUNDUM’s refractories 
automatically cut costly downtime losses . . . and main- 
tenance expense ... and labor. And by using heat more 
efficiently, you not only increase production . . . but cat 
fuel costs . . . and cut rejects. In short, their value is 
more — much more — than just to resist heat. 


So if you could use a material that is far harder than 
metals . . . or one that conducts heat nearly as rapidly as 
chrome-nickel steel... or another that insulates well at 
temperatures above 3000 F we have them. These 


August 1954 


“man-made minerals” range from a ceramic fiber (looks 
like cotton), to a superdense refractory that’s cast, like 
a metal. And our engineers can show you how to com- 
bine these materials to exploit their complete range of 
properties. 


WHY NOT CHECK UP? It’s smart to at least know what 
. 

super refractories can do. This coupon is your private 

introduction. 


--CARBORUNDUM- 


Dept. H-84, Refractories Division 

The Caerborundum Ce., Perth Amboy, N. J. 

[) Please send complimentary descriptive booklet. 
C) W'd like to talk with one of your engineers. 





* 


since IG41 


For 13 years, Glycerite Merthiolate* 


Demutecent 


In antiseptics and other pharmaceutical preparations which 
conie in contact with delicate body tissues, demulcent 
action is often important. Pharmaceutical manufacturers 
choose U.S.P. Glycerine because it is an excellent 
demulcent—and because it can contribute 

other valuable properties too. 


Versatile Glycerine can serve not only as a demulcent, 
but also as a solvent, preservative, plasticizer, lubricant or 
emollient. Druggists are reported to use Glycerine in 
one out of four prescriptions and in more than 50% of the 
liquid medications compounded. In the drug field, 
as in many others, nothing takes the piace of Glycerine. 


Write for the informative, 16-page booklet, 
“Why Glycerine for Drugs and Cosmetics?” It describes 
Glycerine’s properties and applications and is yours 
for the asking from Glycerine Producers’ Association, 
295 Madison Avenue, New York 17, N. Y. 


compounded by Eli Lilly and Company has 


been used by the medical profession for 


its excellent antiseptic properties. Physicians 


recognize its advantages in the irrigation 


of open wounds, in making wet dressings, and for 


instillation in body cavities—applications where 
the demulcent action of this Glycerine- 
containing specialty is particularly desirable. 


Me 
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...and save storage space 


Here’s the lightweight, stainless steel acid 
container that builds a safe, compact stack— 
saves warehouse space and handling time 
for you. Bottom foot ring of the 1514-gallon 
Hackney Chemical Container fits snugly 
over top ring of lower barrel. 


Designed with easy-to-grasp, full curled foot 
rings for safe, one-man handling and con- 
venient pouring. Your name can be embossed 
on the bottom foot ring. Low tare weight 
reduces transportation costs. Stainless Steel 
protects your dangerous or perishable chem- 
ical products—eliminates breakage losses. 


Write today for the Hackney Drum and 
Barrel Catalog. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1447 S$. 66th St., Milwaukes 14 
52 Vanderbilt Avenue, Room 2025, New York 17 
203 Hanna Bidg., Cleveland 15 
936 W. Peachtree St., N.W., Room 113, Atlanta 3 
208 S. LaSalle St., Room 792, Chicago 4 
553 Roosevelt Bidg., Los Angeles 17 
18 W. 43rd St., Room 15, Kansas City 11, Mo. 


ns DOWNINGTOWN IRON WORKS, INC., DIVISION 
140 Wollace Ave., Downingtown, Pennsylvania 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


égoehns-Manville 





...aoetze Heat Exchanger Gaskets 
are precision-made for longer service 


... to provide ample lap widths and uniform rib 
widths ... and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johris-Manville, Box @, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Only 
Coppus 
‘Turbines 


offer you 
a 


The constant speed governor on Coppus Turbines, plus this Excess Safety Trip, gives you 


bd extra protection for your turbine investments. Here's how it works. When turbine is operat- 
1 of ing, Lever C is horizontal, Pilot Valve D closed, and Valve A held open by Spring E. When 
excess speed is reached, centrifugal force throws Weight B against Lever C, opening 

Pilot Valve D. This relieves the pressure back of Valve A, unbalancing and closing it im- 


mediately, compressing Spring E and shutting off the steam supply to the turbine. When 
Lever C is manually reset, Pilot Valve D closes, allowing pressure to build up back of 

0 er a 'Z Valve A and thus restoring the balance. Spring & then opens Valve A, admitting steam 
to turbine. 


excess speed safety trip 


Coppus Turbines ranging from 150 hp down to fractional 
in 6 frame sixes 


CUT YOUR COSTS PER HORSEPOWER 

When you choose from the Coppus Steam Turbine liné, you get 
the right size for your requirements . . . and make substantial 
savings on any size from the 15¢ hp turbine down to the smallest. 
Low in first cost, Coppus Turbines save you more money in the 
long run. Operating and maintenance costs are kept low by such 
other features as: large number of steam nozzles, controlled in- 
dividually by manually operated valves; hard chromium plating 
on shaft at the stuffing box; replaceable cartridge type bearing 
housings; optional carbon ring packing assembly for back pres- 
sures up to 75 pounds. 


Sectional view showing lubricating system WRITE FOR BULLETIN 135 
of fully enclosed Coppus Constant Speed COPPUS ENGINEERING CORPORATION, 228 Park Ave., 


Governor. Governor head acts directly on Worcester 2, Mass. Sales offices in THOMAS’ REGISTER. 


“BLUE 
x] URBINES 


levers required. Ball bearing construction 
eliminates end play and gives frictionless 
Operation, 
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FOR ABSOLUTE PROTECTION 
You Can Go Right Down the Line with... 


= 
inte beer ae 





CONSOLIDATED SAFETY RELIEF VALVES 


COMPLETE PROTECTION for personnel, 
property and equipment rates top prior- 
ity in safety engineering wherever in- 
dustry must confine gases, vapors and 
liquids in unfired pressure vessels. That 
is why Consolidated Safety Relief Valves 
are such a common sight on processing 
facilities, pipelines, pumps and storage 
tanks. 


Consolidated Safety Relief Valves incor- 
porate design and construction features 
that assure dependable tightness under 


the severest discharge piping stresses. 
Unfired pressure vessels are absolutely 
safeguarded against overpressures. No 
matter how tough the conditions of use, 
you can be sure of continuously reliable 
performance at the rated capacity. 


SIMPLE DESIGN — 25% fewer parts than 
ordinary safety valves — means that 
Consolidated Safety Relief Valves mini- 
mize maintenance and standardization 
problems and save in long-life operation. 


Write for complete information. 


A product of MANNING, MAXWELL &2 MOORE, INC. trutsa, OKLAHOMA 
MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD 
LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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~ FB-919 


EFERENCE 


for an efficient film production line 


The three bulletins illustrated describe the ma- 
jor components of the processing setup blue- 
printed above. They contain details of the latest 
developments in processing methods and equip- 
ment, as pioneered by Farrel-Birmingham in the 
last few years, as well as illustrations, general 
specifications, information on related equip- 
ment and other pertinens data. 


The processing setup is one of 2 number de- 
veloped by Farrel-Birmingham to synchronize 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 
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IBRARY 


the progressive steps in the production of plas- 
tic film, sheet and coatings. These matched pro- 
duction units have given such satisfactory serv- 
ice that they have become generally accepted as 
standard equipment. For individual require- 
men:s, demanding greater or lesser output, 
larger or smaller machines with matched ca- 
pacities are available. 


Write for copies of these fact-iilled bulletins 
today. There is no obligation. 


Farrel-B¢ 





NEW CELLULOSE PLANT SALVAGES MAXIMUM HEAT WITH 
THESE 40 ADSCO HEAT EXCHANGERS STACKED IN SERIES 


High efficiency in the causticizing department of a 
new cellulose plant erected by one of the largest 
concerns in the coufttry is achieved by these ADSCO 
Heat Exchangers. In the process, one liquid must 
be cooled, the other heated. The ADSCO exchanger 
thus accomplishes two jobs in one. To achieve the 
small terminal temperature differences desired, 
counterflow design, with the exchangers in series, 
was necessary. Straight-tube, fixed-tube-sheet con- 
struction was selected as the most economical design. 


Liquid in the tubes passes from one tube bundle to 
another through the 180° elbows at the ends; liquid 
in the shells passes from shell to shell through the 
short vertical connecting pipes. Hot corrosive liquor 
holds no terror for these exchangers because tubes 
and tube sheets are of stainless steel ...These 40 
exchangers are evidence of the contribution which 
ADSCO can make to the sound engineering re- 
quired in chemical and petroleum processing plants. 
.. « Your ADSCO representative invites inquiries. 





AMERICAN [PISTRICT STEAM COMPANY, [NC. 


NorTH TONAWANDA, New YORK 
PLANTS: NORTH TONAWANDA. N Y — RICHMOND, CALIF 


ASME construction throughout. Shell 


while heat exchanger 
design pressure, 200 Ibs.; test, 400 Ibs. Tube 


known tor the high To eliminate stres 


Here, a we 


shell of exchanger into tube sheets while unit is steam heated. 


AIDSC QO) 1 
rkman is In Operation, tubes are roller expanded 


design pressure, 150 Ibs.; test, 300 Ibs. 
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Ain. L_COPPER 
hs te | 
‘LPLOTT TUBING 


PNEUMATIC ‘TRANSMISSION 





























removable units— 


Maticlatelamiiitlasliatetitela’ 


easy to read—5.-inch 
scale, no parallax 


easy correlation of a easy zero check 
Tllehixemmalaraitelars from the front 


e e e 

HAYS Miniature Indicators es#< 

. Boiler Panels + Hays-Penn Flowmeters 
Veriflow Meters ond Veritrol 
Gos Analyzers + Dratt Goges 
Combustion Test Sets « COg Recorders 
Eiectronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 
Miniature Remote Indicgtors 


This miniature instrument is especially suited for remote indication of 
such variables as pressure, draft, flow or level. 

The scale is only 5 inches long ~~ easy to read — internally illumi- 
nated. Choice of pneumatic or electric transmission. 

Also available is the Hays direct reading miniature gage for indicat- 
ing pressures of fluids (steam, water, gas, oil, etc.) directly. 

Gages are arranged for flush or semi-flush mounting. Either a yoke 
mounting, for as many as 12 units, or a keyhole clamp mounting for 
individual units can be provided. 

Write today for full information on the Hays Miniature Indicator 
Bulletin 52-1075-223. MICHIGAN CITY 9 INDIANA 
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METALLIC SODIUM... easy to handle 


Production men are learning that Sodium can be handled 
on a commercial scale, using the same degree of care and 
caution demanded by most chemicals. As a result, more 
and more research and development ideas for the use of 
Sodium as a reaction tool are being put into plant operation. 

In 1953, a quarter of a billion pounds of Sodium Metal 
were produced for industrial consumption: 137 million 
pounds went into Tetraethyl Lead; 40-50 million for Fatty 
Alcohols; about 45 million into Sodium Cyanide; 7-10 
million into Sodium Peroxide; about 4 million into Sodium 
Hydride Descaling of steel; and 4 million for insecticides, 
dyes, drugs, alkoxide preparation, specialty chemicals, and 
a number of miscellaneous uses. 

Sodium is supplied in tank cars, in steel drums (bricks 


Metallic Sodium is manufactured by 
National Distillers Chemical Co. 
at Ashtabula, Ohio and sold by: 


DUSTRIAL CHEMICALS CO. 


Divisions of National Distillers Products Corporation 
Branches in all principal cities. 


120 Broadway, New York 5, New York 


or solid cast) or small brick in 20 lb. pails. It may be 
employed as a molten liquid, as bricks, as a dispersion in 
an inert hydrocarbon or as a coating on free flowing inert 
solid particles. These last two forms, developed by our 
research division, are broadening the industrial uses for 
this versatile metal. 

U.S.I. offers complete assistance to research, develop- 
ment and production staffs, We will help you to prepare 
dispersions and powders and to handle all forms safely. 
We will aid you on sodium chemistry and in training 
operating personnel, We will advise on equipment require- 
ments. Booklets are available on all technical phases. 

Let us show you how to use Metallic Sodium in your 
plant. 


as eas 
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WESTON 


miniature 
Electrical Recorder 


EXTREME COMPACTNESS...CORMAG® 
SELF-SHIELDING MECHANISM... 
A-C AND D-C MODELS 


Employing the Weston CORMAG mechanism, this 
new recorder combines a high degree of shielding with 
new compactness and light weight. For example, the 
magnetic field created by a conductor carrying 15,000 
amperes at a distance of 3 feet would cause a temporary WESTON SIMPLIFIED 
error Of less than | per cent. Over-all size is only 6%4” x 
6%” x 7” deep; chart size 4” dia.; weight only 1% Ibs. RECORDING POTENTIOMETER 
It’s the ideal instrument for recording ampere-hour past dag anstard for sound, simples decign-ter 
é aes oe: simplicity and economy of maintenance—for sustained 
demand—checking overloads or unbalanced conditions high accuracy and dependability. Ranges changed 
—monitoring radio detectors—recording current and simply by inserting required range standards. Chart 
duration in electroplating and metal refining—recording ne changed by simple screwdriver odjucment. A 
: : 3 eatures described in bulletin. Send for your copy. 
speeds—making life tests on batteries, lamps, etc. 

Available in required ranges for A-C or D-C voltage 
or current measurement needs. Also furnished with 
bracket for wall mounting; and with flange case for 
flush panel mounting. Bulletin available giving com- 
plete specifications and prices ... WESTON Electrical 
Instrument Corporation, 614 Freliaghuysen Avenue. 
Newark 5, New Jersey. 7553 


WESTON 
Vilumerls 
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it’s non- 
hygroscopic... 
flows freely! 


it's kind to 
resin producing 
equipment! 


these 


properties 


make 


it has a 
low-order of 
toxicity ! 





PFIZER FUMARIC ACID 


ideal for alkyd resins, rosin adducts, polyesters 


@ As a prime raw material for resin 
preparation, Pfizer Fumaric Acid has three 
outstanding properties. 

Because it is non-hygroscopic, it is easy 
to handle...does not eake or lump. And 
toxicity studies have shown Fumaric to be 
even less toxic than some food grade acids. 


This means extra precautions in handling 
are unnecessary. 

It is non-corrosive. Resin producing 
equipment will be unaffected by Pfizer 
Fumaric Acid. 

For more data about Pfizer Fumaric 
Acid, write for Technical Bulletin No. 46. 


CHAS. PFIZER & CO., INC. 
CHEMICAL SALES DIVISION 
630 Flushing Ave., Brooklyn 6, N. Y. 


Branch Offices: Chicago, IIl.; San Francisco, Calif. ; 
Vernon, Calif.; Atlanta, Ga. 


Manufacturing Chemists for Over 100 Years 
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Buflovak Flakers provide continuous operation 
... large capacity... finished product ready for end use 


AD mttrones jaan 
pe COOUNE 
and 
18 CHEMICALS 


Send for your copy 
of Catalog 352 to get 
complete informa- 
tion about Buflovak 
Flakers. 


CHEMICAL ENGINEERING 


These flakers are used extensively in the 
chemical industry for producing a flaked 
or granular material from a variety of 
products. The molten liquid is applied to 
a revolving drum, is quickly cooled and 
continuously removed by a stationary 
knife. This process offers continuous opera- 
tion, high capacity and finished product 
free from lumps. 

Sounds simple and easy, doesn’t it? But 
the smooth, efficient operation of Buflovak 
Flakers throughout the chemical industry 
is often the result of careful pre-testing in 
the Pilot Plant of our Buflovak Research 
and Testing Laboratory. 

What equipment is required for the safe 


processing of toxic or corrosive materials? 
What are the most effective cooling 
methods for products of low or high melting 
point, and all the products in between? 
What other modifications may be required 
for the most efficient processing of your 
product? 

All of these questions can be answered 
by Buflovak engineers, who have an ex- 
tensive knowledge of processing methods 
. .. plus the facilities for pre-testing equip- 
ment and processes, under production con- 
ditions, in our completely equipped Pilot 
Plant. 

These facilities are always available to 
help you with any flaking problem. 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1551 Fillmore Avenue, Buffalo 11, New York 


BUFLOVAK PRODUCTS: evaporators ¢ dryers (atmospheric and vacuum) ¢ solvent recovery and distillation 
equipment e chemical plant equipment e food processing equipment e kettles e fabricated processing equip- 
ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products, 
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CLAD STEEL TANKS WHIP 
CHEMICAL CORROSION THREAT 





A critical corrosion problem faced this chemical 
producer. In a plant that can process up to 100 
million pounds of fats and oils annually, unsatu- 
rated acids and moisture would cause fatty acids 
to attack iron during storage. Presence of iron salts 
would threaten instability and as little as 30 to 40 
parts of iron per million are enough to darken 
fatty acids. With lighter colors getting a premium 
price and output headed for high-grade consumer 
products, product quality had to be protected. The 
answer: economical clad steel equipment ended the 
danger of corrosion during storage, virtually elimi- 
nated iron pick-up. 

Cooperative planning between the designers and 
equipment builder solved this problem. Stainless- 
clad steel was specified for four horizontal feed 
tanks, two settling tanks and two insulated cone roof 
storage tanks. Here a light layer of cladding provides 
the smooth, corrosion-resistant surface of more ex- 
pensive solid alloy, while the low-cost carbon steel 
backing gives strength and rigidity. Integral and per- 
manent bonding of cladding and backing prevents 
seepage of acid to the backing. Smooth contours 
and joints possible with clad permit easy cleaning 
and lessen the chances of contamination. 

If you are looking for economical product pro- 
tection, follow the profitable lead of this chemical 
producer. Call in your equipment builder early in 
your planning of new equipment. Working with 
your engineers and consultants, he can contribute 
his skill, know-how, and understanding of your 
field to give you the low-cost, long-lived clad steel 
equipment your process demands. 














% 4 
£2 


Economical stainless-clad steel 
tanks guard product quality. 
They reduce iron pick-up to 
prevent the discoloration of 
fatty acids by iron salts. 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel 
Company, 678 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD > INCONEL-CLAD~- MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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Reprinted from THE OIL DAILY, February 18, 1953. 


we — 
- 


One of the most dramatie sources of econ- 


omy. in modern processing practice is the 


Ljungstrom Air Preheater. For details, <<: THE AIR PREHEATER 
consult The Air Preheater Corporation. : 4 CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 


«ce 
cat 

Ye Ry ety 2 5 3 

a » - * ~ * 

ee no < 


——_ ~ 


Wherever you 7 bert fuel, you need Ljungstrom 
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BETHLEHEM at BEAUMONT 


Serves The 


OIL INDUSTRY 
Ashore and Afloat 


rent | a 171-ton Bubble Tower WY 
fabricated at the Beaumont Yard. 


A Constructing Gas Compressor, Tank Bat- 
tery and Drilling Barges at Beaumont. 


New Construction: Drilling Barges and 
Tenders. Compressor, Deck, Oil, Supply and Tank 
Battery Barges. Fixed and Mobile Platforms. Propane, 
Anhydrous Ammonia, Caustic Soda, Molten Sulphur 
and Gasoline Barges. Tankers. Freighters. 


Repair and Conversions: Complete facil- 
ities for all types of craft from barges and tugs to T-2 
Tankers and C-4 Cargo Ships. Dry Docking. Voyage 
Repairs. Engine and Electrical Work. Copper and 
Steel Pipe Work. Cleaning and Painting. 


Fabrication: Storage Tanks. Refinery Vessels. 
Bubble Towers. Surge Tanks. Pressure Vessels. Heat 
Exchanger Shells. Stacks. Distilling Units. Agitators. 
Separators. Dehydrators. Floating Roofs. Gas and 
Liquid Pipe Lines. 


wes tet BETHLEHEM STEEL 
Boston Horbor New York Harbor 


Baltimore Horbor Beaumont, Texos 


Los Angeles Harbor San Francisco Harbor Shipbuilding Division 


SHIPBUILDING YARDS 

madiasibias so a-omaim pa GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. peraleey 
Sparrows Point, Md. Beaumont, Texas On the Pacific Coast dipbsidine and ship repairing cre performed by . iaal 
Termine! island, Calif. San Francisco, Calif. the Shipbuilding Division Bethlehem Pacific Coast Steei Corporation | 
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1000 


The trend in processing is moving towards higher 
temperatures and pressures. With it, the hazards of 
operating equipment are rapidly increasing. 

Each of us—you as a processor, we as manu- 
facturers of equipment—has a share in the responsi- 
bility for operating safety. 

For fabricators of pressure vessels, the A.S.M.E. 
Code provides excellent rules and procedures which 
have, as a fundamental objective, safe operation. 
Here at Blaw-Knox, they are strictly adhered to, 
but as a minimum standard. 

Into your Autoclave-Reactor, we design and build 
the maximum margin of safety permitted by the 
limitations of the job. The latest construction 
materials . . . new methods of stress analysis . . . 
recent developments in fabricating . . . the latest 
accepted principles of design—all contribute to 
operating safety. All are given careful consideration 
at Blaw-Knox. 
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Your Blaw-Knox Autoclave-Reactor is twice in- 
spected at each stage of its completion. From initial 
design to final testing, it is carefully examined first 
by experienced Blaw-Knox Inspectors. Next, it is 
throughly re-examined by a fulltime Hartford In- 
surance Inspector hired to assure you of receiving 
a vessel which will be insured by any company. 

These are important factors to consider when 
specifying an Autoclave-Reactor. They are the 
factors that make Blaw-Knox Autoclave-Reactors 
more reliable. When you buy, be sure to specify 
Rlaw-Knox. 


Write for Blaw-Knox Catalog No. 2413 


BLAW- KNOX COMPANY 


Blaw-Knox Equipment Division 
> Process Equipment Department 
Pittsburgh 38, Pennsylvania 





FOOTE BROS. — LOUIS ALLIS 
GEARMOTORS 


Over 3500 different types and sizes to 
meet specific requirements exactly. 


_ Longer Lifé 


with Less Maintenance 


les BROS a 
t WITH FOOTE BROS. 


Dutt Rated 


UFETIME i 
ss, nA Dutt-Ratéd uFETIME GEARS 


rd 


Now when you install an enclosed gear 


et drive with Duti-Rated Lifetime Gears, . 
FQDTES Xe S. you know it will give you the longer, trouble-free 
peeeemane ~~ re ooking for! And pr’ me 
5 applications, Foote Bros. offers you 2 different drives... 
Gait, Poe Taaromcsion Toe ph Boller Boars famous Foote Bros.—Louis Allis Gearmotors and 
pena might rae aa gears 0 — proven Foote Bros. Line-O-Power Drives. Both 
quel proodig scialie tinal eanotied excitons 4 incorporate the world’s finest industrial gearing, 
queny Geers, aa ve Duti-Rated Gears ...a unique and revolutionary 
development by Foote Bros. that offers super-hard 
precision gears — much — — and higher ‘ 

. ‘ capacity n ordinary industrial gears ...in muc 
Write for complete detarls..., less space. For performance you can measure, quality 
Get all the facts and figures on how Foote Bros. Nabi oe happening ie insist ms a ey goed Foote Bros. 
drives with Duti-Rated Lifetime Gears can fit into drives with longer-lasting Duti-Rated Lifetime Gears! 


your production picture. Write today ... or see 

your local Foote Bros. representative now! LINE-O-POWER DRIVES 
Feature space saving, longer life Duti-Rated 
Lifetime Geors. Available in double and 
triple reductions with ratios from 5 to 1, up to 
238 to 1; capacities range up to 200 h.p. 





FOOTE BROS. GEAR AND MACHINE CORPORATION © 4545 SOUTH WESTERN BOULEVARD © DEPT.CE® CHICAGO 9, ILLINOIS 
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~ with a custom-made 


GOLDMAN 
PAGITATOR 


ust as if they were caught in a cataract, 

liquids are tossed around violently in a Gold- 
man Agitator. And the mixing is rapid and 
thorough. 

The Goldman Agitator is entirely new in prin- 
ciple. Baffles, which position themselves auto- 
matically, abruptly halt the whirlpool motion of 
the liquid on the surface, “folding” the liquid 
back on itself and then directing it downward 
through the cylindrical extension. Here, the stir- 
ring paddles pick up the liquid and create the 
rotary flow necessary to return the liquid to the 
baffles. 

This unconventional cataract motion of the 
Goldman Agitator mixes liquid both vertically 
and horizontally; cuts mixing time and produc- 
tion costs. For example, when washing light oil 
with sulfuric acid and caustic, the Goldman 
Agitator cuts mixing time to a fraction of the 
time required in conventional mixers. 

Product quality can be improved by using a 
Goldman Agitator; liquids are mixed with a 
completeness that cannot be approached by con- 
ventional mixers. We invite your inquiry con- 
cerning any of your problems in nitration . . 
gas absorption . . . saturation . . . evaporation 
... distillation ... concentration .. crystallizing 
. . dissolving, etc. 


KOPPERS COMPANY, INC. 


Engineering and Construction Division 


Chemical and Gas Department 


a» Pittsburgh 19, Pennsylvania 


KOPPERS 
WwW 
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Another 
CHEMICO 


achievement 





By the completion of the 450 ton-acid plant for the Anaconda Copper Chemico plants also make 
Company at Weed Heights, Nevada, Chemico has added another H.SO, from these sources 
unusual raw material to the list of materials from which Chemico 
plants produce sulfuric acid. Low grade ores containing 25 to 30 e Hydrogen Sulfide 

per cent uncombined sulfur are roasted in Dorr FluoSolids e Sulfide Ores 

reactors to produce strong sulfur dioxide which is cooled, purified e Sulfur 

and processed into fresh acid of high strength. The plant has e Waste Smelter Gases 
unusual features of design that permit it to operate at 150 tons Sulfur Dioxide 

or at 500 tons per day capacity with equal efficiency. e If your Refinery Acid Sludge 
problem relates to sulfuric acid manufacture, concentration or Spent Alkylation Acid 
recovery, Chemico can help you. Pickling Liquor 





CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N.Y. 


a CABLES: CHEMICONST, NEW YORK Chemico plants 
TECH NICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION are profitable 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG investments 
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ExUiaSTRENGTH...Zaded SAFETY...Scaled for SERVICE 


Product-Converter 

Body Diameter- 
55” 

Inside Diameter- 
40” 

Ring Diameter- 
68, ” 

Overall Length- 
37’—2-15/16” 

Operating Pressure- 
5,625 P.S.I. 

Tensile Strength- 
50,000 P.S.I. 

Shipping Weight- 
144,240 Ibs. 


MIDVALE FORGED PRESSURE 


From the time this converter was on the drawing 
boards at Midvale until it was ready to roll on 
this flatcar strength and service was the keynote. 
Veteran steel makers melted the right alloy steel. 
Skilled hands forged toughness into it. Modern 
sonic, hydrostatic, strain gauge and X-Ray tests 
assured unfailing performance. 

This converter is not unusual for Midvale—not 
the largest, not the smallest we make. A 268,000 
pound octagonal ingot was forged and machined 
to an overall length of more than 37 feet with a 
body diameter of 55 inches. Hydrostatically 
tested at 8,450 psi. for working pressures of 5,625 
psi... . yield strength of 50,000 pounds. 

Midvale engineers, working with those of the 


VESSELS 


chemical company, designed this converter to fit 
the specific needs of the plant. At one end of the 
vessel with full diameter opening the head is held 
on by a screwed yoke. Sealing is effected by a 
triangular-shaped copper gasket, sealing force at- 
tained by set screws. The other end of the vessel 
is closed down to about one-half the main diam- 
eter, bolted on and a self-sealing steel gasket of 
the “delta” type used. 

Converters, autoclaves, separators, high-pres- 
sure accumulators, reactors... Midvale can forge 
them for your plant to meet specific processing 
requirements of pressure and capacity. Let our 
engineers work with you from initial design to 
final installation. 


THE MIDVALE COMPANY- Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MIDVALE 


FORGINGS, ROLLS, RINGS, CORROSION ‘AND HEAT RESISTING CASTINGS 
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Baldwin SR-4® Load Cells Permit Remote and 
Automatic Control of Latex “Batching” 


THE PROBLEM: 


In order to weigh liquid latex directly in the processing tanks, 
this leading rubber company sought a method which would 
require very little head room, use a minimum of steel and 


o 


control various steps of each batch with 4 of 1% accuracy. 


THE BALDWIN SOLUTION: 


Every requirement was met by the installation of a Baldwin 
SR-4 weighing system. Each 2,000 gal. tank, holding 16,000 
pounds of latex, is supported by three legs. Two of the legs 
have rod-end bearings and the third rests on one 10,000 pound 
SR-4 Type C Load Cell. As the tank fills, changes in its weight 
are transmitted by electric cables from the cells to a switching 
unit and an indicator-controller on the upper floor. 


This system offers these benefits: 


* It controls automatically the entire batching opera- 
tion, providing lights and alarms for empty and full 
conditions of the tank. It also has adjustable controls 


between empty and full for sizing each particular batch by 
controlling motorized valves. 

¢ The SR-4 system made it unnecessary to use much steel 
during installation. The small size of the load cells meant 
that the available headroom (14 inches) was ample. 

¢ The SR-4 Cells’ rugged construction and absence of moving 
parts, combined with good instrumentation and proper en- 
gineering, have enabled this system to maintain constantly 
its inherent accuracy of % of 1% of capacity. 

© Due to the electrical nature of SR-4 cells, they could be 
located on one floor and the indicating-controlling instrument 
on another. 


SR-4 Devices in Industry ...Uses Unlimited 


For measuring load, fluid pressure, or torque more 
accurately and economically Baldwin SR-4 devices 
have unlimited uses in irdustry. Write for our two new 
booklets on tank weighing (No. 4106) and crane 
scales (No. 4105). Address: Dept. 3104 Baldwin- 
Lima-Hamilton Corporation, Philadelphia 42, Penna. 


BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. @ Offices in Principal Cities @ In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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© Any size @ Any service 
@ Any application @ Horizontal 
or vertical @e Always available 


Why FALK Steelflex Couplings 
give the finest protection 


for connected machinery 


Maximum protection of connected machinery is best 
provided by Falk Steelflex Couplings because, thanks to 
their exclusive design, they overcome the damaging condi- 
tions of shock loads, shaft misalignment and vibration. How 
this unique multiple protection is made possible is shown at 
the right. 

Falk Steelflex Couplings give the most economical 
protection, too, because they make connected machinery 
last longer and give better service. Furthermore, when 
actual coupling costs are figured per year of service, Falk 
Steelflex Couplings show substantial savings through their 
rugged all-steel construction, easy interchangeability and 
low maintenance requirements. 

The basic Type F Steelflex Coupling—in 33 sizes to cover 
capacities from 2/5 through 70,000 hp per 100 rpm—meets 
over 90% of all industrial applications. Special or Dual Pur- 
pose Steelflex Couplings are available for problem appiica- 
tions. Write to Department 247 for engineering bulletin, 
including selection and dimension details. 











THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


© High Speed Drives 
© Special Gear Drives 
© Single Helical Gears 
®@ Herringbone Gears 


© Marine Drives 

© Steel Castings 

© Weldments 

© Contract Machining 


@ Metoreducers 

© Speed Reducers 

© Flexible Couplings 

© Shaft Mounted Drives 
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Exclusive FALK Steelfiex 
grid-groove design smothers 


shock and vibration. 
The damaging effects of shock and 


... Accommodates 
shaft misalignment 
and free end float 
Basic maintenance 
procedure dictates regu- 


lar inspection and correc- 
tion of shaft alignment. 


the life of any 


Under 
LIGHT + ng 
The gridmember bears 
only at outer edges of 
rooves, The long span 
etween points of con- 
tact remains free to flex 

under load variations. 


Under 
NORMAL LOADS 
As load increases, the 
distance between sup- 
ports on the grooves is 
shortened proportion- 
ately, but a free span 
remains to cushion 
shock loads. 


Under 


SHOCK LOADS 
Under extreme over- 
loads, the grid-member 
bears fully on the 
rooves and transmits 
ull load directly. The 
coupling remains flex- 
ible, within its rated 
capacity. 


PARALLEL 
MISALIGNMENT 


Between inspections, ; 
Steelflex couplings pro- |: , 
vide protection by accom- ; 


modating unavoidable 
shaft misalignment and 
end float. The gridmem- 
ber which connects the 
two hubs of a Steelflex 
coupling is not fastened 
to either hub, so each hub 
can shift withoutimposing 
load on the other shaft. 


ANGULAR 
MISALIGNMENT 


FREE END FLOAT 


Aid 


»+-@ good name in industry 


99 





WHY GAMBLE? Let us test your drying, 
cooling or roasting process in advance! 








You are invited to 

utilize LINK-BELT’s complete 
research and testing facilities 
... With no obligation 


HILE you're still in the planning stage, 
here's an exact method of determining 


the best process for your requirements. Send a From sludge to pellets Se 


sample of your material—a pound or a ton— 
to Link-Belt. Enlarged photographs show a sludge material before 


ear ; and after processing. Moisture content has been re- 
Our laboratories will work out procedures duced from 10% to 1%, and the end product is easily 


that can be duplicated in your own plant. Then handled with no dust. The Link-Belt laboratories can 


our engineers can lay out flow charts, figure show you how you can economically change the size, 
shape or consistency of materials . . . blend, compound 


probable efficiencies . . . prior to actual con- or convert them to desired chemical compositions. 
struction. Or, if it's inconvenient to ship mate- 
rial, we'll furnish equipment to you for pilot 
work right in your plant. 

It's this complete development service that 
is in large part responsible for the more than 
600 Link-Belt dryers now in service. They're 
operating profitably all over the world . . . suc- 
cessfully processing over 100 different materials. 

Ask your Link-Belt representative about this 
no-obligation service today. He can also give 
you information and literature on Link-Belt’s 
broad, quality line of processing and materials 
handling equipment. 











0, 
Pao Ov 


LINK{©}BELT 


DRYERS + COOLERS - ROASTERS 


LINK-BELT COMPANY: Executive Offices, 307 N,. Michigan Ave. <hloyge 1. To Serve Industry There Are Link-Belt Plants and Sales Offices 
in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Repr atives Through the World. 





SSBN PRE OS SA EES 


Miniature, reduced-scale 
and full-scale equipment 
at Link-Belt laboratories 
can test-run a pound or 
a ton of your material 
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We can CUT your 
Bulk Material Handling Cost 











SEE how the smooth-operating HYDRAULIC 
TORQUE CONVERTER DRIVE speeds loading — 
no butting or ramming, no engine stalling. No clutching 
either — operator crowds steadily into pile using only 
the foot throttle and bucket control levers. Wheel spin 
is practically eliminated, tire wear greatly reduced. 
Bucket action is snappy at all times because speed of 
engine and hydraulic pump remain constant. 


SEE how the specially designed CLUTCH-TYPE 
TRANSMISSION eliminates most shifting. You simply 


Added Versatility Standard bucket is quickly 
interchangeable with Lift Fork, Crane Hook, Dozer 
Blade or a 11/2-yd. Light 

Materials Bucket. Each , a 
conversion adds to useful- Qigua 
ness of the TL-10. ‘ \ 


i) raat 4 i ‘A nt 


ee ond 


= 


Write to us — 

for literature on the TL-10 
and see your nearest 
Allis-Chalmers 

Industrial Tractor Dealer. 


push a lever to go forward, 
pull it back for reverse. Reverse is almost 
twice as fast as forward. 


SEE how easy it is to maneuver the TL-10. Bucket 
over drive wheels utilizes weight of load for greater 
traction...eases weight on rear steering wheels. Turn- 
ing radius is only 11 ft. at tip of bucket . . . works in 
areas that would normally accommodate only lower 
capacity machines. You can turn from a 9-ft. aisle 
into a 10-ft. bin! 


Only by watching the TL-10 work can you fully re- 
alize the great savings you can make on bulk material 
handling. Let us arrange a demonstration NOW! Wire, 
write or call. 


Y¥, wu. yd. bucket — weight 11,400 Ib. — 63 brake he. 

Has dynamic, new Allis-Chalmers POWER-CRATER engine . . . 

gives you high-octane performance on regular gasoline. 
POWER.-CRATER is on Allis-Chalmers trademark. 








EVEN THE TOUGHEST ACIDS Shum this Joint, 


In acid-proof brick floors —in any type of corrosion- 
resistant masonry — the joint between the bricks is the 
critical point. Ordinary mortar joints won't do. Even 
many specialized “acid-proof” cements will handle only 
a limited range of acids. Others will handle acids but 
fail quickly under alkali attack. 


But a joint made of Durisite will resist both acids and 
alkalis — will stand up under time, under abrasion, 
under impact. 


Wherever corrosion is a problem you'll find materials 
and products by U. S. Stoneware on the job. Corrosion 
specialists since 1865, we work with many materials — 
with plastics, with rubber, with ceramics, with metals. 


U, S. Stoneware’s versatile Tygon plastics serve all in- 
dustry: as clear, flexible hose for piping sensitive fluids, 
foods, pharmaceuticals, whole blood and blood plasma; 
as paint to protect concrete and metal surfaces from 


attack by corrosive fumes; as linings for tanks containing 
corrosive chemicals. In ceramics, ‘“U.S.”” white chemical 
porcelain, and chemical stoneware, are fabricated into 
large and intricate shapes for chemical plant usage. In 
rubber—hundreds of specialized compounds meet highly 
exacting and critical needs. And in the new field of 
metallic oxides, U. §. Stoneware’s ALITE offers solutions 
to corrosion problems once thought insurmountable. 


U S. PRODUCT OF 
af 22? eae? 


STONEWARE @ 


The U. S. Stoneware Co. bas prepared two booklets which will prove belpful to any company concerned with any type o} corrosion- 
resistant masonry. "HOW TO BUILD AN ACID-PROOF BRICK FLOOR” and “CORROSION-RESISTANT MASONRY CONSTRUCTION GUIDE” 
are down-to-earth books with a wealth of pertinent, practical information. They are free, by request on your company letterhead. 


Write: The U. S. Stoneware Co., Dept. CE-854, Akron 9, Obio. 


375-D 
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¢ Perchloric acid users may soon have a third source of supply, 


Edward T,. Thompson 





first in the West. Western Electrochemical Co., world’s biggest per- 
chlorate maker, plans to enter the field with a big unit at Henderson, 


Nev., is now developing new uses to expand the limited market. 


¢ Direct fluid bed chlorination of zircon (zirconium silicate) 


is showing so much promise in the laboratory that the Carborundum 


New zircenia technique cuts energy costs 


By a unique process that takes place in a 
rotary kiln at only 2,500 F., Zirconium Corp. of 
America will soon be making two zirconium oxides 
—pure or completely stabilized—at its new Solon, 
Ohio, plant. Residence time in the kiln is only 
4 hours, compared with other processes that re- 
quire 40 hours of fusing at arc temperatures well 
above 4,000 F. Thus ZCA has achieved important 
power savings. 

At Solon, zircon sand and dolomite are inti- 
mately mixed in controlled proportions and 
charged to the kiln. Reaction is a base exchange, 
forming zirconia, plus calcium and magnesium 
silicates. When making the stabilized zirconia— 
said to be the only one on the market that’s 100% 
stable—each crystal holds just the needed amount 
of lime in solid solution. 


Soluble riboflavin production starts 


By redistilling all C. P. solvents used and 
by using only glass and ceramic equipment in the 
actual processing, Hoffman-La Roche is now mak- 
ing soluble riboflavin commercially. ‘Thus, formu- 
lators of both oral and pareriteral solutions (for 
injection) will be able to attain higher concentra- 
tion of ribo at lower over-all cost. 

An earlier attempt to make a soluble product 
failed because metallic salts tended to settle out 
on standing. This necessitated elaborate purifica- 
tion precautions which have resulted in a metal 
salt concentration of only 1-2 ppm. 


Co. intends building a pilot plant for the new process. 





In essence, the process is this: USP mboflavin 
is reacted with chlorophosphoric acid made from 
redistilled phosphorus oxychloride. Reaction prod- 
ucts are quenched in water, neutralized with caustic 
soda and filtered to yield riboflavin phosphoric 
acid ester, Reaction with diethanolamine pro- 
duces the DEA salt, plus a number of by-products. 

Successive fractional crystallization, using 
ethanol and two undisclosed solvents, yields a pure 
DEA salt. This is converted to the sodium salt 
with sodium acetate and ethanol, then dried. 

Cost of the soluble form is $200 a kilo on a 
straight riboflavin basis, compared with only $100 
a kilo for USP ribo. But the advantages of high, 
unaided solubility more than offset this difference. 


Blaw-Knox offers fatty aleohol process 


After a long successful run in Liege, Belgium, 
the Belgian SBA* process for continuous hydro 
genation of fats to fatty alcohols is looking for a 
foothold in the U. S. Blaw-Knox is handling 
licensing arrangements, stipulates guarantees on 
quality, yield, operation costs and catalyst life 

Over-all fatty acid yield from tallow is 92%. 
And Blaw-Knox has set up a pilot plant to predict 
yields and costs for other domestic raw materials, 

As it will be built in this country, the process 
consists of four steps: 

¢ Fat, either animal or vegetable, undergoes 
steam hydrolysis in a Blaw-Knox continuous fat 


* Societe Belge de L’Azote et des Produit ‘himiques du 
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splitter to produce fatty acids, with a 98% yield 
of glycerine, 

¢ The fatty acids arc mixed with methanol 
and continuously cstcrfied under pressure. It’s 
also possible to produce glycerine and methyl 
esters directly by alcoholysis of the glycerides with 
methanol, Howcver the glycerol yield is lower by 
this method than by fat splitting. 

* Fatty acid methyl esters are hydrogenated 
in two fixed bed catalytic reactors in series. In 
the first, carboxyl groups are reduced to hydroxyl; 
it: the second, double and triple bonds are satu- 
rated. Next, hydrogen is separated and recycled 
aud the products are flashed to recover methanol 
tor recycle. 

* The crude hydrogenation product is then 
vacuum distilled for any desired fractions. 


Polyesters for cooling towers? 


Still in the idea stage, but already exciting 
considerable interest, is the possibility of using 
glass reinforced polyester resins to build water 
cooling towers. Initial estimates indicate impor- 
tant strength and corrosion advantages over wood. 
Because of this high strength, towers should be 
able to be designed with more open space to 
achieve higher cooling efficiency. 

Monsanto was the first chemical company to 
openly announce that it was pushing the develop- 
ment. And according to the company, several cool- 
ing tower manufacturers have also indicated active 
interest, including Fluor, Hydrocol, Pritchard, 
Marley and Hudson Engineering. 

Most striking characteristic is the increased 
strength that permits a lower weight tower. Mon- 
santo’s design engineers calculate that a_ typical 
plastic tower would use 6 tons of polyester and 6 
tons of steel. A comparable wood tower would 
weigh 25 tons when dry, probably 35-40 tons wet. 
In addition, polyesters resist fungus, bacteria and 
alkaline water. The last tends to delignify wood, 
particularly along the Gulf Coast. 


Another atiempt at chamber sulfuric 


Despite considerable scepticism in industry, 
the nsuch-publicized Kackraroff-Guareschi chamber 
sulfuric acid process is set for a commercial test in 
the U. S. A midwestern firm, whose name cannot 
be disclosed at present, is now acquiring the neces- 
sary land and fully intends to build a large-scale 
plant. 

A number of successful plants utilizing the 
process are running in Europe, ranging up to 150 
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tons of acid per day (100% basis), Yet some of 
the KG claims are so startling that many American 
industrialists insist they must be shown. Among 
the claims are an estimated 50% saving in invest- 
ment over a comparable contact plant and nearly 
20% lower production costs, based on European 
operating results. In addition, conversion efficiency 
is estimated at 99.5%. 

These savings are said to be achieved by allow- 
ing little or no gaseous nitrogen oxides to be 
liberated in the reaction, giving a reaction space 
as low as 0.4 cu. ft. per Ib. of sulfur per day. This 
compares with 7-9 cu. ft. for standard chamber 
plants and 1.5-2 cu. ft. for the most sucessful of 
the so-called accelerated chamber processes. 


Thickener ups alumina concentrations 


Just arrived in this country is a French de- 
canting system that industrial tests show can in- 
crease the concentration of bauxite mud by at 
least 25% over standard equipment without lower- 
ing throughput. Called the Gelsol process, it is 
also said to raise throughput rates by 75% when 
running to the same concentrations as standard 
equipment. 

Its secret lies in the use of multiple groups 
of lattice or mesh stirrers that move extremely 
slowly through the compression zone of the mud 
slurry. These are said to break the waterbridges 
and chains that normally hinder thickening. Ac- 
cording to Chemical Projects Associates of New 
York, the U.S. marketer, Gelsol blades can be 
installed in almost any conventional thickener. 


Novel titanium aim—stable powder 


Shying away as much as possible from titanium 
sponge, United International Research, New York, 
is now pilot planting two new electrolytic processes 
for direct production of completely stable titanium 
powder, Both promise a cheaper product. 

Reason for aiming at stable powder is that 
it can be formed into parts by powdered metallurgy 
techniques with essentially no waste. Present fabri- 
cating methods for sponge require 4-5 Ib. of metal 
to make a onelb. finished part. Conventional 
titanium powders made by the hydride route are 
highly flammable and can’t be made into parts. 

On the cost side, UIR’s president, Alfred R. 
Globus, expects to sell powder from process I at 
$10 per Ib. Considering the waste involved with 
sponge, this is roughly a 50% saving. And if 


(Continued on page 108) 
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Vitamins = 
B., B., Niacin and lron 





For good taste 


For good health 


Delicious Cream of Rice is a family favorite. 
Enriched with essential vitamins, it not only 
tastes good, but is good for you. 


Thorough blending of vitamins is, of course, 
imperative. A pc 5 cu. ft. stainless steel 
blender“, equipped with intensifier bar*, 
effectively blends four basic vitamins 
niacin, thiamine, riboflavin and iron com- 
pound. This is another example where the 
food industry has selected the p-l twin 
shell blender to precision blend these im- 
portant vitamins. 


Loading is simplified by quick opening, 
dust-tight covers. Discharge is rapid, too, 


patented 


with the pre-blended vitamins emptied di- 
rectly into containers for subsequent blend- 
ing with the rice. Its smooth baffle-free 
interior facilitates clinical cleaning. 


The application of ple twin shell dry 
blenders to your particular processes will 
assure efficient blending at low cost. Why 
not pre-test your materials in p-ke’s special 
blending laboratory. Send a sample of your 
materials for a thorough blending analysis, 
or write for catalog 12, no obligation. 


the Patterson-Kelley Co., inc. 
18 Lackawanna Avenue, East Stroudsburg, Penn. 


262? 


101 Park Avenue, New York 17 © Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 
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. 
e Years of customer research, laboratory de- 
velopment and field testing have produced 
WI SAd this great advancement in the art of belt 
conveying. Built strong and well balanced 


for long, trouble-free service. Write for details. 


(PATENTS APPLIED FOR) 


a type and size for every need... 


monsninth bbe 
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IMPACT ABSORPTION IDLER TROUGHING TRAINING IDLER RETURN TRAINING IDLER 
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SPOOL RETURN IDLER RETURN IDLER SPOOL RETURN TRAINING IDLER 








. Factory lubricated, adjusted and permanently 
sealed with two flexible contact seals to keep dirt 
out and belt-damaging grease in, for the life of the 
idler. Fitted with vented plugs to prevent promis- 
cuous relubrication. 

. Where desirable to relubricate or freshen the 
grease after long operating periods, “Neoprene” 
shaft connectors provide for relubrication from 
either end. 

. Heavy, welded steel pipe of uniform wall thick- 
ness. Roll ends machine smoothed to protect belt 
and workmen. 

. High-capacity tapered roller bearings snug-fit on 
shafts. 

. Stationary, tubular shafts with fine threads for 
minute bearing adjustment. 

. Entire assembly locked by grooved hex nuts 
which transfer load to stands. 

. Removable straps on center and end stands lock 
rolls in place during shipment and operation .. . 
facilitates removal of rolls. 

. Outer shields provide protection for seals. 

. Formed steel ends pressed and welded into place 
for maximum strength and true running rolls. 
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20° TROUGHING IDLER . . . locked-inroll assemblies form 


truss type construction ... balanced design gives perfect distribution of weight 
and stresses ... 2° tilted end stands for engineered belt training ... minimum 
space between rolls prevents damage to belts... die straightened, high-strength, 
streamlined stands set up maximum strength-to-weight ratio . . . self-cleaning, 
inverted angle base . ... mounting feet cast integral with end stands to develop 
full strength of the idler . . . all types designed to provide the best in belt con- 
veying operations. 
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1877 


THe EFFR MANUFACTURING CO: 
\ Columbus 16, Ohio 


IF IT’S MINED, PROCESSED OR MOVED sales offices and distributors 


- in principal cities 
. . ITS A JOB FOR JEFFREY! gel 
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process II works out, he forecasts a price of $1.50 
1.75 a Ib. 

But full scale operations are still much in the 
future. UIR is making 4 lb. of powder per day by 
process I, expects to complete a 30 Ib. per day 
plant by fall. Process II is still bench scale. 

Both processes start by electrolyzing titanium 
dioxide, Cell design, which differs between the 
two, is by Electric Heating Equipment Co. of 
Philadelphia, which also has a financial interest. 
Process I electrolyte melts at 700-800 F.; process II 
uses a lower melting electrolyte and higher current 
density, but achieves much higher current efficiency. 

From here on the processes are identical. 
Sponge can be made under vacuum at 750-1,000 C., 
or, preferably, the powder can be produced by con- 
tinuous leaching that minimizes hydrogen con- 
tamination, Complete powder stability is thought 
to be attained by formation of a layer—4% by 
weight—of oxide or nitride on the particles. 

Such an impurity in a sponge titanium would 
result in ingots so nonductile as to make cold 
fabrication impossible. But since the powder is 
pressed and sintered, low ductility (Brinnell hard 
ness over 300) is not important. Another advantage 
of pressed and sintered parts is high porosity— 
30-40%. This gives high strength at a weight com- 
parable with aluminum. Alloys can be formed by 
this method, too. 

Of course if you need thin sheet titanium, the 
powder can’t be used. Therefore Globus envisions 
a 10 ton per day plant to make both sponge and 
powder by his process. However, UIR does not 
expect to build such a plant itself. Rather it plans 
to sell the processes to one of the big titanium 
makers, 


Du Pont to get Dominican furfural 


By the middle of next year Du Pont will be im- 
porting sizeable quantities of furfural from the 
Dominican Republic. It will come from a new 
$7 million, 15,000 ton a year plant now being 
erected there by Central Romana By-Products Co., 
a subsidiary of the South Porto Rico Sugar Co. 


Vern E. Alden Co., Chicago, engineered the 


unit, which will process 1,000 tons a day of mill 
run bagasse (sugar cane stalks). Other than the 
different raw material, the process used is essentially 


the same as that developed by Quaker Oats some 
years ago. In return for its know-how, Quaker will 
receive royalties for 10 years and an option to buy 
a minority stock interest at the end of that period. 

So everybody benefits, Quaker and Romana 
will profit directly from the plant and Du Pont will 


get needed furfural to make adiponitrile for its 
nylon plants. On a broader scale, the project is 
another indication of American industry’s faith 
in the growth potential of Latin America. 


Petrochemicals no bed of roses 


“The year 1954 has been and will be char- 
acterized by abnormally low return on investment 
for many petrochemical projects,” says Robert E. 
Hulse, vice-president of National Distillers. “It 
is a year in which supply has caught up with de- 
mand on most petrochemicals.” 

Speaking before the Chemical Market Re- 
search Association, Hulse further deflated the 
petrochemical ballon when he said: “We look to 
sce a marked decrease in the dollar volume of 
petrochemical projects announced during 1954, 
despite the fact that construction forecasts do not 
show any major dip.” 

More specifically, Hulse took up the present 
and future position of polyethylene. Several new 
plants are going up, including National Distiller’s 
50 million pound a year unit at Tuscola, Ill. But 
certainly there will be less justification for addi- 
tional plants over the next several years. 

And despite earlier predictions, no polyethy- 
lene production is expected by any of the new 
producers before April 1955. Total increased out- 
put next year won't exceed 75 million pounds and 
it’s likely not to be over 50 million. Thus the 
situation in 1955 won’t be overly competitive. How- 
ever, by 1956, when all the new producers will be 
operating full blast, the picture will be quite 
different. 

The polyethylene price outlook is delightful for 
the consumers. Overpriced now due to high de- 
mand, the level should drop from 4lc. a pound 
to 38c. just before the new producers start up 
next year. It should keen falling in subsequent 
years until it reaches a plateau of 3l1c., plus or 
minus 10%, by 1958 or 1960. 


Court opens way to natural gas curbs 


In a far-reaching decision that was followed 
by anguished cries across the country, the U. S. 
Supreme Court has ruled that natural gas sales by 
Phillips Petroleam—or any other producer or 
gatherer—to interstate pipeline companies are sub- 
ject to rate controls by the Federal Power Com- 
mission. The ruling, by a 5-3 vote, affects 2,300 
so-called independent companies. 


(Continued on page 110) 
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Alean Chemicals 
are the answers 


Alcan (Aluminum Company of Canada, 
Ltd.) offers industry the basic chemical in- 
gredients used in ingot production and other 
chemicals associated with the aluminum 
processes. Many of these Alcan Chemicals 
are regularly used by industry to improve 
process applications and product quality. 


In saltcellars, alumina, activated, absorbs 
moisture, makes salt easier to shake. For 
water purification, aluminum sulphate and 
chlorine are widely used in water treatment. 
Open hearth furnaces use mamnesium oxide 
refractory bricks to increase steel output. 
Magnesia fertilizer is responsible for higher- 
yield potato crops. Alumina and bauxite are 
widely used for high quality abrasive wheels. 


These are only a few of the jobs done by 
Alcan Chemicals. 

Co-operating in the production of Alcan 
Chemicals are a number of affiliated com- 
panies. Each of these sister companies spe- 
cializes in its own field of endeavor such as: 
Laboratory research . . . exploring, mining 
and processing raw materials throughout the 
free world... development of shipping 
methods for the protection and speedy de- 
livery of products. 

One of Alcan’s 
nium Limited Sales, Ine. 


Alumi 
distributes Alcan 
United States. The office 
near you will be glad to help you with youl 


sister Companies 
Chemicals in the 


speci il chemical re quirements. 


a i Chemicals 
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Grinding a crankshaft?) 





| Purification of water? 


ALCAN 
CHEMICALS 
FOR INDUSTRY 


Alumina, Activated 
Alumina, Calcined 
Alumina Hydrate 
Aluminum Chloride 
Anhydrous 
Aluminum. Fluoride 
Aluminum Sulphate 
Bauxite 
Chlorine, Liquid 
Cryolite, Artificial 
Fluorspar 
Lime 
Magnesia 
Magnesium Chloride, 
Anhydrous 
Sodium Fluoride 
Sulphuric Acid 


ALUMINIUM LIMITED 
SALES, inc. 


One of the ALUMINIUM LIMITED 


group of Companies 


Offices or Agents in 40 cities 
Cable: ALIMPORT 


630 Fifth Avenue, New York 20 
20 North Wacker Drive, Chicago 6 
422 Terminal Tower, Cleveland 13 
2842 West Grand Boulevard, Detroit 2 
611 Wilshire Boulevard, Los Angeles 14 
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Under the Natural Gas Act of 1938, as en- 
forced until now, interstate gas line companies are 
regulated by a formula that provides a maximum 
return on investment of 54-6%, Independent pro- 
ducers like Phillips, which neither owns, operates 
nor is afhiliated with an interstate transmission sys- 
tem, have been exempt. Both Phillips and FPC 
argued that this was the law's intent. 

But the Court ruled that when Congress 
passed the law it sought “to regulate wholesales of 
natural gas occurring at both ends of the interstate 
transmission systems.” 

Then the hollering started. Texas officials, 
both state and federai, claimed that the ruling was 
contrary to congressional aims. This was echoed 
by other states and by most oil company officials. 
Numerous plans were made to rewrite the laws. 
And Phillips asked for a rehearing of the case, a 
step the Court seldom takes. 

The tenor of most objections was that the 
profit allowed under the public utility formula 
would force many gas producers to abandon inter- 
state sales, that the risks involved in seeking and 
producing natural gas make it impossible for the 
industry to operate as a public utility. Dire pre- 
dictions of resultant gas shortages in many parts 
ot the country were also prevalent. 

FPC execution of the Court’s opinion will 
necessarily be slow. It will take a tremendous 
amount of staff work to get ready to hold hearings 
that must precede any actual rate settings. More- 
over, most sources think that all litigation will 
have to be disposed of first, as well as any new 
legislation. 

There's no doubt that new bills exempting the 
independents will be introduced into Congress. But 
they may well have tough sledding because pro- 
ponents of regulation have the Supreme Court on 
their side. This isn’t controlling (as was shown in 
the tidelands oil situation), but it helps. 


Chemical refining gets new life 


Initial operations are exceeding expectations 
at the new Alberta nickel refinery of Sherritt Gor- 
don Mines, Ltd. Except that it uses ammonia to 
leach the ore rather than sulfuric acid, the $24 
million installation is employing the same Chemi- 
cal Construction chemical refining process at- 
tempted at the ill-starred Howe Sound cobalt re 
finery in Utah. 

Sherritt Gordon and Chemico worked out the 
process jointly {see Chem. Eng., June 1952, p. 164). 
It bypasses roasting, smelting, electrolytic and fire 
refining. And unlike the Howe Sound plant, which 


had and is having serious start-up troubles, this 
operation is smooth. 

Ore concentrates containing high percentages 
of nickel and copper, plus some cobalt, are pressure 
leached with ammonia to remove unroasted sulfide 
ore concentrates; oxidation takes place almost 
simultaneously. Then direct reduction of the 
aqueous solution yields the desired metal powders. 

The plant’s production goals are understood 
to be 8,500 tons a year of nickel, 1,000 tons of 
copper, about 150 tons of cobalt and some 70,000 
tons of ammonium sulfate. 


Fat oxidation bids for users 


In an attempt to cope with the much-vaunted 
domestic surplus of animal fats, Stanford Research 
Institute has developed a process to oxidize fats to 
dibasic acids. If it can be commercialized, and 
there are some definite handicaps, important new 
outlets for tallows and greases will be opened. 

Both tallow fatty acids and saturated fatty 
acids have been used as raw materials. Oxidation 
is accomplished with 5-25% aqueous nitric acid at 
pressures below 200 psi. to produce a mixture of 
mono- and dibasic acids. Residence times have 
not been disclosed, but are said to be shorter than 
in conventional nitric acid oxidation processes. 

Following oxidation, the reaction mixture is 
steam-distilled to remove the monobasic acids. 
Unreacted fatty acids are separated and recycled 
to the reactor. At normal 50% conversion, reaction 
yield totals about 90%, 80% of which is dibasic 
acids, mostly in the Cg-C;9 range. 

Major advantages to the SRI process are that 
it can be applied to any fatty acid and preferen 
tially produces dibasic acids at a fair weight yield 
of total products. In addition, control and separa- 
tion are simple, no catalysts are needed and cor- 
rosion is negligible. 

But SRI is quick to admit disadvantages, too. 
Probably the most serious are that mixtures are 
produced and about 20% of the nitric acid charged 
is consumed. At present, break even prices per lb. 
of total product are estimated at 17c., when operat 
ing a plant consuming over 10 million Ib. of tallow 
acids annually. This is slightly higher than for 
dibasic acids made by ozonation of oleic acid. 

That there’s a need for a process to utilize 
animal fats is attested by the fact that last year’s 
exports (potential surplus) totaled 1.2 billion Ib., 
43% of production. In 1951 exports amounted to 
only 0.5 billion Ib 


What's Happening . . . 112 
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Shell Chemical is a convenient, dependable source for 
glycerine, offering the highest purity product available. 
Expanded facilities make Shell Chemical one of the 
nation’s leading suppliers of glycerine...in any quantity 
from a drum to a tank car. 


Your Shell Chemical representative will gladly give 
you the specifications of this high-quality glycerine. 











SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Atlanta + Boston + Chicago + Cleveland + Detroit - Houston - Los Angeles - Newark - New York « San Francisco + St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Montreal + Toronte + Vancouver 
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Vacuum Gives Better Titanium 


x 
Perfection of a new vacuum meit- 
ing process permits removal of hy- 
drogen from titanium metal down 
to as low as 50 parts per million. 


112 


This points the way to significant 
cost reduction, too, says Titanium 
Metals Corp. of America, developer 
of the technique. 








Feature News 
This Month 


Vacuum Melting of Titanium. . 
Iso-Octyl Alcohol Plant 
Model II Fluid Hydroformer. . . 





Controlling Repair Labor... . 
| Liquid Sulfur Trioxide. 
| Pickle Liquor Disposal. . 
New Ethylene Oxide Plant 
New Pharmaceutical Plant. . 


Two Fluid Cracking Units 








Conventional remelting furnaces 
depend on flooding with argon or 
argon-helium mixtures under slight 
positive pressure. But studies of the 
detrimental effect of hydrogen on 
titanium’s physical properties indi- 
cate the need for more efficient 
purification. 

First installation of the process 
is at "TMCA’s Henderson, Nev., 
plant (left). This 20-ton double 
melting furnace of proprietary de- 
sign completely remelts 4,000-Ib. ti- 
tanium ingots. Operating results 
have been so good that further 
improved units are now under con- 
struction and furnaces for 8,000-Ib. 
ingots are receiving serious consid- 
eration. 

Besides improved metal homog- 
eneity, the vacuum procedure has 
shown more stable electrical arcs, 
the ability to accommodate higher 
power input and the production of 
smooth ingots that require little or 
no conditioning prior to continuous 
mill conversion into sheets, strips, 
bars or billets. 
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ISO-OCTYL alcohol is made via the Oxo process in this unit, as Gulf becomes . . . 


Latest Entry in Petrochemical Field 


Although long a producer of chemicals for in- of troubies—including two fatalities 
from nickel carbonyl poisoning— 
Gulf seems to have its problems 
its newest organic chemical product on the open market. pretty well licked. Tankcars of prod- 

uct are rolling out of Port Arthur 

now, and quality is better than was 

Gulf Oil Corp.’s iso-octyl alcohol yr. Process used is a modification originally anticipated. 

unit at Port Arthur, Tex., has com- of the Oxo process developed in Plans for the unit were first an- 
pleted a year of operation, with Germany during World War II. nounced early in 1951, with opera- 
a rated capacity of 9 million Ib. pe Beset with more than its share tion expected by the end of that 


ternal consumption or long-term contract, Gulf is selling 
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vear. Construction wasn’t finished, 
however, until late 1952, because 
strikes delayed the job. The un- 
fortunate accident occurred during 
trial operations in April of last 
vcar. 
> Petrochemical Entree — Commer- 
cial availability of iso-octyl alcohol 
marks Gulf’s initial venture into 
the general organic chemicals mat 
ket. Previous chemical products of 
the company have been made 
cither for internal consumption or 
for sale under long-term contracts. 
Good example of the latter is 
ethylene. Output of Gulf's existing 
unit—24 billion cu. ft. per yr.—is 
sent via pipeline to Koppers, Ethyl, 
Du Pont, Monsanto and Allied 
plants in the Port Arthur vicinity. 
A second ethylene unit—3 billion 
cu. ft. per yr.~is now under con- 
struction. Much of the new ca- 
pacity is already contracted for; 
Spencer Chemical is one of the 
customers, for its a-building poly- 
ethylene plant. 
» Now There Are Three—Gulf joins 
two other petroleum refiners—Esso 
Standard and Standard of Indiana— 
in the iso-octyl alcohol business. 
Esso was in first, with a unit at 
Baton Rouge in 1949; expected 
cost and capacity were unofficially 
reported at that time to be $2.5 
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million and 30 million Ib. per yr. 
Standard’s plant at Wood River, 
Ill., is still in initial stages of opera- 
tions. Its capacity is 10 million Ib. 
per yr. 

Iso-octyl alcohol goes into manu- 
facture of plasticizers, synthctic 
lubricants, surface-active agents and 
agricultural chemicals. Plasticizers 
can be made by reacting the alcohol 
with phthalic or maleic anhydride. 
Iso-octyl alcohol can be sulfonated 
to make detergents, oxidized to 
fatty acids. 

Gulf’s facilities are quite flexible 
as to specific product. In addition 
to iso-octyl, Gulf can make nonyl, 
decyl, tridecyl and other alcohols. 
> German Oxo Process—All three 
producers use processes patterned 
after the Oxo process originally de- 
veloped in Germany. This process 
involves the addition of carbon 
monoxide and hydrogen to an 
olefin to get an aldehyde with one 
carbon atom more than the starting 
olefin; the aldehyde is subsequently 
reduced to the alcohol. 

Gulf starts with a purified close- 
boiling heptene heartcut fraction- 
ated out of whole propylene- 
butylene polymer at its Cincinnati 
refinery and shipped by barge to 
Port Arthur. 

In the Oxo reactor, the heptene 


is contacted with equimolal quanti 
tics of CO and hydrogen at ap 
proximately 3,500 psi. and 350 F., 
in the presence of a metallic cat- 
alyst, to produce octyl aldehydes. 
Isomerization of some of the hep- 
tenes to more active forms also 
takes place, so that over-all con- 
version is about 80 percent. Special 
reactor design permits close tem- 
perature control and achieves maxi- 
mum conversion. 

> Reduction Step—Hydrogen from 
the natural gas reformer is purified 
in two stages of shift conversion 
and scrubbing with monoethanola- 
mine solution, plus a methanation 
step to remove the last traces of 
carbon monoxide. 

Aldchyde is completely reduced 
to the corresponding alcohol in the 
presence of a supported nickel cat- 
alyst at 500-1,000 psi. and 350- 
400 F. Heat of reaction is re- 
moved by recirculating hydrogen. 

The aldehyde must be hydro 
genated completely, since some of 
the unwanted isomeric aldehydes 
can’t be removed from the alcohol 
product by fractionation. For this 
reason, and to insure a long catalyst 
life, the Oxo product and the fresh 
hydrogen feed pass through purifi- 
cation steps where trace metals, 
CO, sulfur and other impurities 
which might contaminate the cat- 
alyst are removed. 
> Gulf’s Accident—Unforescen for 
mation of nickel carbonyl caused 
the death of two workers during a 
reactor repair in April 1953. ‘The 
toxic gas was formed when natural 


gas combustion products were used 
to purge the vessel before opening 
(thought to be acceptable practice 


for H,-filled systems). A small 
amount of carbon monoxide in the 
purge gas reacted with nickel cat- 
alyst to form nickel carbonyl. 

Although several workers got sick 
when the reactor was opened, alde- 
hyde, and alcohol fumes were first 
blamed. True nature of the acci- 
dent came out only after further 
investigation. 

Now, nitrogen alone is used for 
pressure testing, heating the cat- 
alyst and purging. Every precau- 
tion is taken to prevent any recur- 
rence of the conditions which 
caused the accident. 
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You get unseen benefits in specifying RCI] PHENOL 
and other basic chemicals. 


The very fact that Reichhold is one of the world’s 
most rapidly growing chemical firms provides you 
with a very real advantage in doing business with 
us. We’re proud of our position. To continue such 
development, we know we've got to give outstanding 
service. We've equipped ourselves to do just that... 
with a huge manufacturing set-up, well-stocked ware- 
houses a short distance from any part of the U. S., 
and expert technical assistance available from our 
There’s more to buying many plants and sales offices. 

As for performance, RCI PHENot couldn’t be better. 
RCI ee ENOL The outstanding reputation Reichhold enjoys as a 
quality producer spells satisfaction for you. 
than meets the eye! For specific details about RCI Puenor (shipped 
in drums and tank cars), address Sales Manager, 
Chemical Division, Reichhold Chemicals, Inc., 630 
Fifth Avenue, New York 20, N. Y. 

If you make .. . Plastics * Plasticizers * Synthetic 
Resins * Insecticides * Disinfectants * Explosives ¢ 
Dyes * Lubricating Oil Additives * Pharmaceuticals 
investigate RCI Phenol 





REICHHOLD CHEMICALS, INC. $8525 NORTH BROADWAY, WHITE PLAINS, N. Y. 


OO tn, 


Creative Chemistry... 
Your Partner 


in Progress 


Formaldehyde 
Glycerine 

Maleic Anhydride 
Phthalic Anhydride 
Phenol 

Sodium Sulfate 
Sodium Sulfite 


Phenol starts its trip to 
a customer from a sid- 
ing at RCI’s Tuscaloosa 
plant where it is being 
loaded into a tank car. 


CnHEMIcAL ENGINEERING—August 1954 





WHAT’S HAPPENING... 
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MODEL I Fluid Hydroformer needs high gas recycle for heat. 


Air compressor 








MODEL II recovers all regenerator heat, uses thin reactor. 


New Hydroformer Is 15-20 Percent Cheaper 


Circulating inert solids with catalyst adds a new 


heat source to Fluid Hydroformers. 


This lowers gas 


recycle rates, permits much smaller reactor diameters. 


Although you can’t trade in your 
old Fluid Hydroformer on Standard 
Oil Development’s new Model II, 
if you were thinking of building a 
new one you're in for some big 
savings. Investment cost is down 
15-20% and processing costs have 
been cut 7-10c. per barrel of feed, 
all without yield or octane sacrifice. 

To achieve this, SOD simply 
made the most of the biggest in- 
herent heat source in the process— 
the catalyst regenerator. A stream 
of relatively coarse, dense, inert 
solids, called shot, circulates with 
the catalyst, conveying to the reac- 
tor all the heat of regeneration that 
can’t be transported economically 
by the catalyst alone. 
> Old Model Limited—Usable re- 
generator heat in present-day Hy- 
droformers constitutes about 20% 
of that needed for reaction and is 
controlled by catalyst circulation 
rates. But high rates, which would 
raise heat recovery, promote carbon 
laydown and greatly increase the 
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amount of compressed air needed 
for regeneration. 

The only other internal source 
of heat is the sensible heat of the 
naphtha feed. This amounts to 
25% of the reaction heat but is 
fixed because the feed can’t be 
heated above 1,000 F. without seri- 
ous degradation from thermal 
cracking. 

The remaining 55% of the re- 
quired heat of reaction is supplied 
by heating reactor tail gas to 1,200 
I’. and recycling it to the reactor. 
Again, this temperature is limited 
by degradation that occurs at higher 
levels. Also it’s expensive because 
the gas must be compressed, heated 
and cooled and, more important, 
big gas volumes mean large reac- 
tor cross sections. 
> Cut the Recycle—The new shot- 
catalyst system, which was proven 
in a 50 barrel per day pilot plant at 
Baton Rouge, La., minimizes the 
amount of recycle gas because it re- 
covers all regenerator heat. At the 


same time, gas pre-heat temperature 
is lowered to 1,000 F. so that gas 
and naphtha can be mixed before 
entering the furnace. 

Thus investment savings in com- 
pression, furnaces, heat exchangers, 
cooling water and power are real- 
ized. Process and economic evalu 
ations of a theoretical 22,000 barrel 
per stream day unit for 92 octane 
gasoline (research method without 
tetraethyl lead) from virgin naphtha 
are summarized below. 


Model | Model I! 

Recycle gas, cu. ft./bbl. 

of f 
Catalyst-to-oil ratio 
Shot-to-oil ratio... ... 
Cooling coil duty, 

Btu./1b. of feed... 
Air, std. cu.ft./bbl. of feed 
Compressor, brake hp 


ee 
Furnace heat absorbed, 
1 of ht.... 
Heat transfer surface, 
50 , 000 
20,000 380,000 
4,900 3,200 


Cooling water, gpm... 900 5,100 
Steam, net Ib./hr 1,500 5,100 


> Easy Control—Shot, being con 
siderably more dense than catalyst, 
settles rapidly through the fluid 
bed. Even at a shot-to-catalyst ratio 
of 3.0 at the reactor inlet, the aver- 
age shot concentration just below 
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EASTERN STATES PETROLEUM Co., INC. 
R AVENUE 


Pp. oO, BOX . ATION 


Houston /2, 
RICHARD ©. KAHLE ousTon PHONE 
paesioenT 


March 16, 1954 : TABTAPe 


Tv 
HOUSTON Texas 


Mr. George R. Brown 
Executive vice President 

Brown & Root, Inc. 

p. 0. Box 3 

Rouston 1, Texes 

Dear Mr. Brown: 

The renadilitation of our alkylation ynit and its 
ersion from hydrofluoric to sulfuric catalyst type was 
leted by your people 1 month and put into immediate 

on. The W in @ nundred and one work- 
ing days from the date you were given the contract. 

This works I believe, ra 

letion; anes 
distely on comp 


capacity» is rv full desig® 
required no §$ nange of & 


as I told you shortly after this job pegan, 

for us to finish it promptly and h 

ediately upon completion. 
e 1 ‘ thing you could to ex- 
pedite the é a job. You 
nave certainly comp1ied 
I want to thank you personally» and for my associates 

in the company, On the job you did for us and I wish you would 
convey to your associates who worked on this construction, our 
grateful appreciation and thanks. 


Sinc ly yourss 


Corn, wean The new Eastern States Petroleum Com- 
pany.s aviation gasoline refining unit 
chalked up another rapid completion for 
Brown & Root. The plant wos finished 
in the record time of 101 working days 
_ cutting more than six months off 
normal construction time. 

Early completion of a project means @ 
bonus of unexpected production which, 
in the final analysis, represents 4 grati- 

fying reduction in plant cost. 
\f your organization plans construction, 
contact Brown & Root. Planning experts 
will be put ot your disposal. - - "° 


obligation, of course. 


BROWN & ROOT, INC. 
A He A ¥ ‘ 


ar wh 8 


E BO * 3 HOUSTON 1 TEXAS 


BROWN ROOT de MEXICO, S.A. de CN. Mexico City, Mexico 

BROWN & ROOT CONSTRUCCIONES, C, A., Caraces, Venezvelo 

Comme BROWN & ROOT, LTD, Edmonton, Alberta, Canada 
ICAL ENGINE BROWN & ROOT $. A., Pan City, 

“ e ERING e : 7S. Ay amo City, anomo 
August 1954 
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WHAT’S HAPPENING... 


the inlet is only 0.1 Ib. per Ib. of 
catalyst. Also, the rate of shot and 
catalyst withdrawal from the reactor 
can be controlled independently 
in either two separate streams or 
a single stream of the desired ratio. 
Increased flexibility is another 
important feature of Model II, 
particularly the ability to handle 
variations in carbon production 
that result from changing feed 
stock. With a high carbon yield, 
catalyst rate is reduced below design 
value and shot circulation. corres- 
pondingly increased so that heat to 
the reactor remains constant. 
Finally, higher catalyst activity 
was attained in the pilot plant work 
as a result of the decreased gas 
recycle and space velocity had an 
over-all increase of 40%. 
> Commercial Possibilities—As of 
now, no full-scale units have been 
designed for actual installation. 
Nor has it been decided whether 
in a commercial unit catalyst and 
shot will be removed separately 
from the reactor or in a single 
stream. But SOD definitely ex- 
pects to use Model II design in 
all new Fluid Hydroformers and 
various companies in the Standard 
Oi (N. J.) group are actively 
studying preliminary designs. 


Alumina Chemicals Plant 
Is Nearly Completed 


Three of the four production 
units of Aluminum Co. of Amer- 
ica’s new chemical products plant 
at Bauxite, Ark., are in operation. 
When the rest of the plant is 
brought on stream sometime this 
summer Alcoa will be able to offer 
the widest variety of processed alu- 
mina chemicals in the world. 

Each unit is designed to produce 
a different type of product. The 
four groups are Hydrated Aluminas 
(C-30 series), calcined aluminas, 
ground and blended special alu- 
minas and tabular aluminas. The 
rest of Alcoa’s alumina chemicals, 
plus its fluoride chemicals, will 
continue to be made at E. St. 
Louis, I. 

Raw material for the first two 
operations is a slurry of alumina 
trihydrate (Al,0,-3H.0) made in 


the adjacent main bauxite works by 
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the Bayer process combined with 
red mud sintering. To make the 
hydrated aluminas, only filtering 
and drying equiyment is needed. 
For calcined aluminas, the slurry 
is washed and filtered to remove 
impurities, then fed to rotary kilns 
as filter cakes. Control of time 
and temperature in the kiln pro- 
vides differing crystal and particle 
growth during calcination. Blend- 
ing alone, or grinding and blend- 


ing together, takes place in the 
third unit. 

Most important applications of 
the hydrates are in the production 
of iron-free alum, silica-alumina 
catalysts, sodium aluminate and 
heat resisting glass. Calcined alu- 
minas, because of their resistance 
to high temperatures and superior 
hardness, are used as abrasives, in 
ceramics and as electrical insula- 
tors for spark plugs. 





Rubber Plant Bids In, Commission Pondering 


From now until Dec. 27, the gov- 
ernment’s rubber plant disposal 
commission will negotiate with the 
35 companies, big and small, that 
submitted bids late in May for 27 
government-owned synthetic rub- 
ber plants. By that time, the com- 
mission must complete recommen- 
dations for Congressional approval. 

A total of 56 first-line and 19 al- 
ternate proposals were tendered the 
commission. Some were termed 
very good, others, poor. But all 


American Chemical Corp. 
Richfield Oil Corp. 
Stauffer Chemical Co. 
American Synthetic Rubber Co. 
American Biltrite Rubber Co. 
American Cyanamid Co. 
Anaconda Wire & Cable Co. 
Brown Rubber Co., Inc. 
Dewey & Almy Chemical Co 
Dunlop Tire & Rubber Co. 
Endicott-Johnson Corp. 
Fauitless Rubber Co. 
Hewitt-Robins, Inc. 
General Cable Co. 
Goodall Rubber Co. 
Johnson Rubber Co. 
Kys Corp. 
Bata Shoe Co., Inc. 
Bristol Manufacturing Co. 
Converse Rubber Co. 
Goodyear Footwear Corp. 
Lo Crosse Rubber Mills Co. 
Servus Rubber Co. 
Tingley Reliance Rubber Co. 
Tyer Rubber Co. 
Phelps Dodge Copper Products Corp. 
Raybest M tan, Inc. 





Rome Cable Corp. 
Seamless Rubber Co. 
Simplex Wire & Cable Co. 
Sponge Rubber Products Co. 
Thermoid Co. 
Wooster Rubber Co. 
Climax Molybdenum Co. 
Copolymer Corp. 
Armstrong Rubber <o. 
Armstrong Rubber Manufacturing Co. 
Dayton Rubber Co 
Gates Rubber Co. 


ean be revised during the nego- 
tiations. It’s expected that the 
final sale will bring in about $300 
million. The plants originally cost 
$550 million, now have a_ book 
value of $180 million. 

Listed below, in alphabetical or- 
der, are the names of the bidders 
that submitted one or more offers. 
In some cases, the names of the 
participating companies or share- 
holders are indented under the 
name of the bidder: 


Copolymer Corp., cont. 
Mansfield Tire & Rubber Corp 
Sears, Roebuck & Co. 
Seiberling Rubber Co. 
Dow Chemical Co. 
Esso Standard Oil Co. 
Firestone Tire & Rubber Co. 
Food Machinery & Chemical Corp. 
Foster Grant Co., Inc. 
General Chemical Div., Allied Chem. and Dye 
General Tire & Rubber Co. 
Goodrich-Gulf Chemicals, Inc. 
B. F. Goodrich Co. 
Gulf Oil Corp. 
Goodyear Synthetic Rubber Corp. 
W. R. Grace & Co. 
Great Southern Chemical Corp. 
Hercules Powder Co., Inc. 
Heyden Chemical Corp. 
Humble Oil & Refining Co. 
Koppers Co., Inc. 
Merck & Co., Inc. 
Midland Rubber Corp. 
Minnesota Mining & Manufacturing Co 
Monsanto Chemical Co. 
Montrose Chemical Co. 
*J. G. Mulligan & Co. 
National Lead Co. 
Edwin W. Pauley 
Petroleum Chemicals, Inc 
Cities Service Oil Co. 
Continental Oil Co. 
Phillips Chemical Co. 
Publicker Industries, Inc. 
Shell Chemical Corp. 
Sinclair Refining Co. 
Standard Oi! Co. of Calif. 
The Texas Co 
U.S. Rubber Co 
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Louisville Cooler does 


See Louisviile fer 


CREATIVE satisfactory job at low 
COOLING cost for nationally known 
chemical manufacturer... 


ENGINEERING 





See cea 


Oe, ae = - 
_ Louisville Surface Cooler has’ 
shell and external water 


“KNOW THE 
RESULTS 


* before you buy! ..- cooling lumpy calcined material from 1800° Fahr. to 150° Fahr. 
for further processing. Gentle mechanical handling required to 
minimize decrepitation. 
Each Louisville cooler is ‘‘job-fitted”’ to your special problem—to 
make your cooling operations effective—to assure dependability 
of performance that will make the cooler operation pay. 
Call in a Louisville engineer for a complete cooling survey. Based 
on his experience he will recommend one of the three standard 
ee Louisville types, a modification, or an entirely new design. The 
4 types of Louisville performance will be pre-determined, You'll know the results before 
Coolers you buy... and the results must be better! Write for complete 


e Surface Cooler information today. 
e Water Tube Cooler 


e Atmospheric Cooler Louisville Drying Machinery Unit 


Over 50 years of creative drying engineering 


Other General American Equipment: mint ee 


Turbo-Mixers, Evaporators, General Offices: 135 South La Salle Street, Chicago 90, Illinois 
Dryers, Dewaterers, Towers, Offices in all principal cities 


Tanks, Filters Pressure Vessels - ; Kingston, Ontario oauy, bed, 
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WHAT’S HAPPENING ... 


American Viscose Closes 
Marcus Hook Operations 


Because the textile market is not 
offering enough business for all the 
existing capacity of the rayon indus- 
try, American Viscose Corp. has 
discontinued all commercial yarn 
manufacturing at its Marcus Hook, 
Pa., plant. Research facilities and 
other units at Marcus Hook serv- 
ing the company’s seven other 
rayon, acetate and cellophane plants 
will, however, continue to operate. 

About 1,000 employees are af- 
fected by the move, but manage- 
ment has already put plans into 
effect that will provide as much 
financial protection as possible for 
all those with five or more years 
of service. The Marcus Hook plant 
is the corporation's smallest opera- 
tion. 


Cyanamid Dedicates 
Petrochemical Plant 


The first production units at 
American Cyanamid’s new Fortier 
plant near New Orleans, La., are 
now on stream. Present output is 
limited to sulfuric acid, oxygen and 
ammonium sulfate, but production 
of acetylene, hydrocyanic acid, 
ammonia and acrylonitrile is ex- 
pected to begin shortly. 

Begun just about two years ago, 
the plant was originally scheduled 
to have an ammonia capacity in 
the neighborhood of 150 tons a 
day. In November 1953, however, 
Cyanamid announced that it was 
planning to increase this capacity to 
more than 300 tons per day. Total 
cost is estimated at $52 million, 
$39 million having been spent as 
of the end of last year. Chemical 
Construction Co., a Cyanamid 
subsidiary, designed and built the 
plant. 


High Efficiency Oil- 
Black Plant Opens 


Boasting 60% carbon recovery 
and essentially 100% collection ef- 
ficiency, Continental Blacks, Inc., 
has formally opened its $2.75 mil- 
lion oil-black plant at Ponca City, 
Okla. Daily capacity is between 
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120,000 and 140,000 lb. of HAF 
and SAF carbon blacks. 

Nearly perfect collection effi- 
ciency is accomplished in a modern 
bag-filter unit, over 4,000 Orlon 
filter bags, each 5 inches in diame- 
ter and 10 ft. long. An identical 
unit is in operation at the Sunray, 
Tex., installation of Continental 
Carbon Co., an affiliate. 

Feed to the plant is about 800 
barrels per day of residual oil and 
1.5 million cu. ft. of natural gas. 
This is cracked at about 2,500 F. in 
a refractory-lined furnace to form 
carbon black which is collected 
first in multi-stage cyclones, then 
in the bag-filter unit. Final precess- 
ing consists of pelletizing, by both 
wet and dry processes. 


New Plant Means 
More Plasticizers 


Completion of a new production 
unit (above) at the S. Charleston, 
W. Va., plant of Carbide and Car- 
bon Chemicals Co. increases sub- 
stantially the availability of Flexo] 
Plasticizer TOF —tri-(2-ethylhexy]) 
phosphate. Company spokesmen 
say that this will make its use pos- 
sible in many more products. 

Until now, TOF has been used 
principally in vinyl and rubber 
products. Its major important 
characteristics are resistance to em- 
brittlement even at temperatures 
below —70 C., flame resistance, 
fungus resistance and resistance to 
water extraction. Also it is a su- 
perior dispersant for plastisol resins. 


- Chemical Engineering 


School Set for Israel 


A big fund raising drive is now 
underway aimed at enlarging and 
modernizing Israel’s Institute of 
Technology, Technion. And an 
integral part of the program is 
the establishment of an all-new 
school of chemical engineering to 
be named after the late Karl T. 
Compton, chairman of the corpo- 
ration of the Massachusetts Insti- 
tute of Technology. 

Construction budget for this de- 
partment is $930,000, 10% of 
which will be for pilot plants. Also 
included are 14 engineering and 
chemistry laboratories. Dr. Comp- 
ton, just before his death, gave two 
gifts of $1,000, one for general use, 
the other specifically for the chemi- 
cal engineering school. 

The original Technion was built 
for a maximum of 300 students, 
now has 1,800. Many classes are 
held in aluminum huts. The new 
Technion, for which $20 million is 
needed, will be large enough to han- 
dle triple the present enrollment. 


Air Reduction Ups 
Vinyl Acetate Aims 


By both acquisition and new 
plant construction, Air Reduction 
Co., Inc., New York, N. Y., is 
bidding for a bigger slice of the 
various vinyl acetate markets. In a 
dual move, the company revealed 
that it has bought the Colton 
Chemical Co. of Cleveland, Ohio, 
and that it would build a 30 mil- 
lion pound per year vinyl acetate 
monomer plant at Calvert City, Ky. 

Colton, which is expected to op- 
erate as a division of Air Reduc- 
tion, now makes polyvinyl acetate 
emulsions (Vinac) for use in ad- 
hesives and coatings, and polyvinyl 
alcohol (Vinol) used in_ textile 
size, adhesives and molded articles. 
Both these lines need vinyl acetate 
monomer as a raw material. Other 
major Colton products are foamed 
urea-formaldehyde resins (Colfoam 
and Sno-Pak) and Méicroballons, 
small plastic hollow spheres used to 
reduce evaporation loss of stored 
crude oil. 
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UNLIMITED IN 


PETRO-CHEM DEVELOPMENT 

Representatives: Bethlehem Supply, Tulsa and 
Levally, Chicago © Lester Oberholtz, Los Ani 
Foreign Licensees: England ~ BIRWELCO, LTD., Bi 


CuemicaL ENGIneERING—August 1954 





WHAT'S HAPPENING... 


Maintenance index® 





While other costs increased... 
Man-hours actually went down. 


* mMon-hours of maintenance per million 
dollars of replacement value - in 1953 dollars 








7,000 
1945 





Total number of maintenance employees 


Basic crew held level. 














Clear demonstration of success. A four-point program to . 


Keep Repair Man-Hours Down 


Here’s a plant that has been able to hold the line 


on maintenance labor when everything else was going up. 


That’s news you may profit from. 


Since the cost of labor is almost 
half the total of maintenance ex- 
pense, control the number of main 
tenance men on your payroll, This 
is the method that General Petro 
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leum Corp. (Torrance, Calif.) has 
been using for the past eight years 
to control maintenance charges. 
The program has worked well. 
The charts above show the in 


creased effectiveness of the mainte 
nance organization Since thc pro 
gram was started in 1945.* By 
using the yardstick of man-hours of 
maintenance per million dollars of 
plant equipment replacement valuc 
~in 1953 dollars—the effect of 
changing equipment costs and wage 
rates are obviated. The reduction 
in maintenance personnel is espe- 
cially significant since it occurred 
during the time that the plant was 
expanding. Here are the high- 
lights: 

¢ Decide on a minimum crew 
to maintain the equipment satisfac- 
torily. 

¢ Keep accurate cost control 
records. 

¢ Plan your work first thing in 
the morning. Schedule major shut- 
downs well in advance. Conduct 
pre-shutdown “skull” sessions. 

e Delegate authority and re 
sponsibility for getting jobs done 
and in what priority. 
> Basic Crew Size—General Petro 
lcum first settled on the size of crew 
that they felt could maintain the 
plant satisfactorily. They reduced 
the crew to this number and then 
held it there. 

Although a crew that is larger 
than necessary can be wasteful, it is 
just as uneconomical to try to oper- 
ate with a crew that is too small. 

lor a definite starting point they 
decided that the basic crew should 
be able to turn around a major vis- 
cosity-breaker unit in five days, plus 
the minimum amount of standby 
and running maintenance at the 
same time. Certain jobs, such as 
lubrication of moving equipment, 
were transferred to the operating 
staff. Not only did this decrease the 
maintenance staff requirements but 
also the frequency of bearing-failure 
decreased. 
> Records and Controls—Any quan- 
tity must be measured to be con- 
trolled. GPC had to set-up a new 
job-order and accounting system to 
fit in with this program. Work out- 
lines were written for each job, list- 
ing all the work to be done by item 
in the proper trade category. 


*It was explained in detail to the 
American Petroleum Institute, Refining 
Div., Houston meeting, May 11, 1954, 
by F. C. Smith, Jr., of General Petro- 
leum Corp. 
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Anhydrous ammonia is hauled in this Fruehauf Truck-Full Trailer operating 
on the West Coast. Twin-cylinder Semi-Trailers have also been designed for 
the rapidly-growing liquid fertilizer industry, where Fruehaufs are exten- 
sively used because of their mobility, dependability, and economy. 


EW TOOLS FOR INDUSTRYS GROWTH! 


Stainless Steel Acid Transports — For nitric acid, 
acetate solvents, acetic acid and anhydride, 
aluminum sulphate, ammonium chloride, hy- 
droxide, nitrate, phosphate and sulphate, buta- 
dine, calcium bisulphate, formaldehyde. 


— la 
i” arial - 


: j 


Carbon Steel Acid Transports — Designed to haul 
oleum, acids and acid sludge. When lined with 
the proper substance, used to carry hydro- 
chloric (muriatic), sulphuric, and other acids. 


Insulated Low-Pressure Tank-Trailers — Designed 
to transport hot sulphur, latex, penicillin, 
paraffin, hot oil, wax, tallow, resins, tar. 





Twin Cylinder Tank-Trailers — Designed to haul 
propane, butane, anhydrous ammonia. 


Insulated Hot Commodity Transports — Engineered 
to haul asphalt, hot oil, crude oil, road oil, tar, 
pitch, tallow, wax, paraffin, resin, glue. 
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Newly -Developed Chemical Trailers By Fruehauf 
Move Raw Materials and Finished Products Faster! 


MANY FIRMS in the chemical industry and allied fields have 
greatly increased their scope of operations by the use of 
specialized Fruehauf chemical Trailers, 


They have utilized Fruehauf bulk transports for fast move- 
ment of raw materials in full or partial loads, wherever and 
whenever needed, eliminating costly delay, reducing the 
need for expensive inventories of supplies, and increasing 
production efficiency. 

And they have found that Fruehauf designs the exact 
Trailer needed to ship finished products — either in bulk, 
drums, or packages, however needed — directly to customers 
or distribution points. Direct Trailer shipment removes costly 
in-between delays, re-loading, and re-handling. 

If you are growth-minded and cost-conscious, Fruehauf 
Trailers — the finest built anywhere — are probably the 
exact tools you need for greater expansion and economy in 
your business. It can pay you to investigate! 


RUEHAU 
TRAILERS 


“ENGINEERED TRANSPORTATION” 





Please send me the free booklet, “New Ways To Profit In Many Industries.” 
Please send me the plete, new, ill ed folder, ‘Greatest Line Of 
Tank-Trailers.” 


Please have a Fruehauf representative call to make a “Transportation 
Cost Analysis” of my business. 





x To send this coupon, simply attach to your company 
letterhead, sign your name and mail—you'll get action! 





WHAT’S HAPPENING... 


Overtime is authorized only 
when it actually saves'the expense of 
keeping a unit shut down. Monthly 
maintenance expense reports keep 
all the operating supervisors, refinery 
engineers and maintenance super- 
visors on their toes. 
> Planning—Schedules are set up 
three months before the end of the 
year for all major shutdowns during 
the next year. And meetings prior 
to each shutdown provide an oppor- 
tunity to acquaint all concerned 
with what must be accomplished. 
Questions are answered and agree- 
ment is reached on possible differ- 
ences which might arise while the 
work is in progress. 

All major construction work and 
most of the minor construction jobs 
in the plant are contracted. The 
plant crew uses minor construction 
work to fill in the valleys of the 
work schedule, if any. 

Operating with a minimum crew 
also means that the work is always 
pushing the men. Some jobs are 
more important than others and 
this calls for a priority system. 

At the end of each day the main- 
tenance control engineer prepares a 
daily ‘hot sheet.” At 6 a.m. each 
morning the night superintendent 
checks with stillmen at each unit 
and lists any emergency work which 
has arisen during the night. 

These two lists are discussed by 
the maintenance control engineer 
and the operating superintendent 
before 8 a.m, and by 8:30 a.m. all 
maintenance foremen are briefed on 
priorities for the day. 
> The Human Element—Plant op- 
erating personnel must be included 
within the area of decision on 
maintenance problems. In this pro- 
gram they decide which work is to 
be done and which should be done 
first. 

The maintenance personnel] de- 
termine how to do the job, who is 
to do it, and how many people are 
required. These decisions can be 
made best in the field offices. Field 
supervisors are charged with re- 
sponsibility and are given authority 
for carrying out their decisions. 

This makes the entire program a 
continuing challenge to all who are 
associated with maintenance prob- 
lems. 
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Processing With Liquid SO; 


. . . Brings both sorrow and smiles. Handling 


and other problems are rough, but users of the new re- 


agent claim it has an edge over other sulfonating methods. 


Sulfonation is not exactly a new 
process, it’s been around just about 
as long as sulfuric acid itself. But 
recently a new wrinkle has proved 
itself on a commercial scale. The 
new twist: sulfonating with liquid 
sulfur trioxide. 

Since 1948 when the General 
Chemical Div. of Allied Chemical 
and Dve Corp. first introduced Sul- 
fan, its stabilized, liquid SO,, many 
chemical companies have shown an 
interest in using it to replace the 
usual sulfonating agents—sulfuric 
acid, oleum and chlorosulfonic acid. 
> Salt-free Detergents—Two of the 
latest to do this on a commercial 
scale are Nino] Laboratories, Inc., 
Chicago, Ill., and Treplow Prod- 
ucts Inc., Paterson, N. J., both 
producers of anionic alky-aryl sul- 
fonates—among other products. 

This type of sulfonate is used in 
most of the synthetic detergents in 
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use today. Claim of both Ninol 
and Treplow is the absence of so- 
dium sulfate salts in their products. 
Lack of these salts makes for a more 
active product, and permits the for- 
mulation of more concentrated de- 
tergents. 

>How They're Made—The new 
method short-circuits harmful salt 
production by way of a mole-to- 
mole reaction—each mole of sulfur 
trioxide reacts with a mole of the 
aryl alkylate. The reaction yields no 
spent acid to be neutralized and 
only a negligible amount of sodium 
sulfate salts. In addition, it is speed- 
icr than the.conventional, thus cut- 
ting processing time down consid- 
erably. 

The reaction is more complete, 
yielding a more active product; and, 
since the volume of liquid SO, 
needed for a given sulfonation is 
less than the volume of oleum that 
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H SUBMERGENCE ‘STRING DISCHARGE CONTINUOUS VACUUM FILTERS 
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Salt Lake City, Utah—U.S.A.  e 


Industries using standard design drum and 
disc type continuous vacuum filters are often 
interested in a specialized Eimco filter to 
develop a new product, increase production 
or complete a research project. 

Such was the case of the customer who 
ordered the machine shown above. It is a 
high submergence (55%) stainless steel drum 
type filter equipped with compression rolls, 
string discharge and wash headers. 


CuemicaL ENcINEERING—August 1954 


This unit uses Eimco “pin” type agitator and 
the vacuum line is equipped with vacuum reg- 
ulating valves. All necessary operating equip- 
mént including receivers, motors, pumps, etc., 
are mounted in standard Eimco package ar- 
rangement on a fabricated steel sub-base with 
piping in place and wiring to.a control panel. 

Call an Eimco Engineer and let him help you 
solve your filtration problems (no obligation 
to you). Eimco has been serving the proces- 
sing industries for more than half a century. 


EIMCO CORPORATION 


Export: Offices: Eimco Bldg., 52 South St., 


New York City 


{] 
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WHAT’S HAPPENING... 


would be required, equipment size 
can be smaller. 

>» The Conventional Routc—In thc 
usual sulfonation a large excess of 
20% oleum is required. This ex- 
cess is needed to drive the reaction 
to completion for, as the reaction 
goes, a mole of water is formed for 
every mole of sulfonate produced. 
The water, in turn, dilutes the acid. 
And once the pH drops below a 
critical level the reaction stops. 

In neutralizing the sulfonic acid 
formed in the reaction, spent acid 
is also neutralized and the salt con- 
tent of the product may run as high 
as 60%. Settling out the spent acid 
before neutralizing can slice the salt 
content to about 15%. 

To make salt-free sulfonates by 
this process, it is necessary to go to 
a costly solvent extraction setup. 
> Plenty of Bugs—Of course, a mere 
listing of the advantages of the new 
process doesn’t tell the whole story 
—not by a long shot. Liquid SO, 
can be as hard to handle as a kite in 
4 hurricane. 

The only commercially available 
liquid SO,, General Chemical’s 
Sulfan, is the gamma form stabi- 
lized by less than 0.5% boron com- 
pounds—in sulfonations these act as 
catalysts. Give it a chance to 
come in contact with atmospheric 
moisture and it’s liable to poly- 
merize to the explosive, asbestos- 
like alpha variety. In addition to 
being unpredictable, corrosion is a 
problem. 

A much stronger reagent than 
oleum, liquid SO, has a high heat 
of reaction, hence, charring, dis- 
coloration or even decomposition of 
the raw material is an everpresent 
danger when using it. Reactions are 
instantancous and highly exother- 
mic~and may also bring rapid and 
extensive changes in such proper- 
tics of the reactants as viscosity. 

A high degree of engineering in- 
genuity in both process and equip- 
ment design is called for to solve 
these problems. 
> Swatting the Bugs—The Treplow 
process for dedecyl benzene sulfo- 
nate is fairly typical of the processes 
using liquid SO,. 

A metered flow of Sulfan is 
pumped into a vaporizer where it 
is heated, and the resulting vapor is 
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diluted with dry, compressed air—in 
a 1-to-9 ratio. The diluted gas en- 
ters the reactor via a sparger and 
reacts with the dodecyl benzene. 

The reaction mixture continu- 
ously circulates through an outside, 
shell and tube heat exchanger. The 
diluent air is taken off at the reactor. 

When sulfonation is complete, 
the sulfonic acid is sent on to the 
neutralizer. Either caustic or tri- 
ethanol] amine is used to neutralize, 
depending upon which sulfonate is 
in demand at the time. 

Final product is shipped either as 
a liquid, as flakes or in a powder 
form. Shipment is made in resin- 
lined steel drums. 

To beat the corrosion problem, 
virtually all of Treplow’s equipment 
is stainless steel. Welded fittings 
are used wherever possible; gaskets, 
where necessary, are of Teflon. Neu- 
tralization tanks are glass-lined. 

Efficient mixing and proper dis- 
persion of the SO, in the reaction 
vessel are essential to contro] the 
rate of reaction. Treplow achieves 
this by using a specially designed 
sparger inlet for the diluted SO, 
vapor, an agitator and a powerful 
stainless steel pump, which moves 
the reaction mix through the heat 
exchanger—recirculating the entire 
batch every few minutes. 

Treplow uses the same set-up to 

sulfonate other materials, too. For 
example: lauryl alcohol, used in 
shampoo preparations. 
P Others Are Similar—The proc- 
esses of other sulfonators are similar 
to Treplow’s. Each, of course, has 
one or more features which set it 
apart. 

Ninol, for example, is believed to 
be using dry nitrogn, instead of air, 
to dilute the vaporized SO,. In 
General Chemical’s own pilot plant 
both sulfur dioxide and air have 
been used for the same purpose. 

Other variations were incorpo- 
rated into the pilot plant study con- 
ducted by Continental Oil, a sup- 
plier of dodecyl benzene. 
>» Trying to Go Continuous—The 
batchwise nature of the present op- 
eration has been one of the fac- 
tors causing the bigger detergent 
makers to shy away from it. With 
this in mind, Continental, General 
Chemical and the Girdler Co., 


equipment manufacturers, have all 
been working with Girdler’s Vota- 
tor, a combination reactor and heat 
exchanger, in an attempt to put the 
reaction on a continuous basis. Re- 
sults so far, while encouraging, 
merit more study. 

Awhile back, the Tennessee 
Corp., Atlanta, Ga., announced 
that it had found a continuous 
method of sulfonation which also 
bypassed the oleum route using in- 
stead “a combination of sulfur- 
containing materials produced in its 
own adjacent acid plants.” This an- 
nouncement brought speculation 
that converter gas from a contact 
sulfuric acid plant, generally con- 
taining about 10% SO,, a little SO. 
and air, was the sulfonating agent. 
> Abroad, Too—This method is now 
receiving active attention from a 
number of European sulfonators. 
They are exploring the possibilities 
of using a gas stream of approxi- 
mately 8% SO,, 2% SO, and 90% 
air to replace oleum and chlorosul- 
fonic acid as sulfonators. 

Overseas interest in direct sul- 

fonation has also influenced Gen- 
eral Chemical to license its process 
for manufacturing Sulfan to a 
French concern, Etablissements 
Kuhlmann. 
PA Prize and a Price—Sulfonation 
is a step in the preparation of liter- 
ally thousands of products, from 
lubricant additives to pharmaceuti- 
cals. The market for synthetic de- 
tergents alone is big (over 2 billion 
pounds last year) and growing (al- 
most 20% bigger than in ’52). 

Just about every user of the di- 
rect sulfonation process has tried to 
sulfonate many other materials in 
addition to those now on a com- 
mercial basis. All agree that there 
is a fine future for the method. 

However, any path to a process 
using liquid SO, is strewn with traps 
for the unwary. More than one 
company has stubbed its toes and 
hesitated aud at least one, Vosco 
Industrial Chemical Products, Ltd., 
of Montreal, Can., once in commer- 
cial production, has now fallen” by 
the wayside. Also, recent reports, 
neither confirmed nor denied by the 
company, hold that the Tennessee 
Corp. has dropped its method and 


is now using oleum. 


August 1954—Cuemicar ENGINEERING 





Why Is “Lead” used 


to control 
Sulphuric Acid Corrosion? 


For centuries ‘‘Vitriol” ‘was hard to harness. 


But in 1746, Roebuck of Birmingham found how to 
tame this workhorse of the chemical industry. He 
used lead. 


Lead is still the first metal to look to for controi of 
sulphuric acid corrosion. It’s basic in producing 
H.SO,. It’s basic in handling H.SQ,. It’s basic in con- 
centration, recovery and storage of H.SQ,. 


Lead should come first to mind in the control of 
corrosives because: 


/ Lead makes and wears its own protective armor. Repairs 
it, too. In contact with H,SO, (and many other acids) 


it makes for itself an impervious, insoluble, self-mend- 

ing coating which only an abnormal condition destroys. 

2 Lead cooperates when it is fabricated. No common metal 
is easier to work. Even in the field you can easily melt WHAT GOES 
and cast it... mold and shape it... cut or form it. You FOR LEAD 


can “burn” (weld) lead to lead with simple equipment. AND H.SO, 
You can bond it to steel or copper. GOES FOR 





Lead is economical and available. its cost per pound is LEAD AND 
low. It costs little to maintain. When its application HUNDREDS OF 
has run its course, lead has high salvage value...often OTHER 

a substantial percentage of original metal cost. CORROSIVES 


When you think of Lead... 
think of National Lead 


National Lead puts lead in your hands in all 
the grades and forms you may require. 
National Lead provides all common mill 


shapes and sizes and forms .. . sheet, pipe, 
o fittings, valves. Or you can have National 











Lead “‘tailor-make” lead equipment for you. 





when you want to combat corrosion. Call on 
National Lead for technical assistance. Ask 
for a copy of the new booklet on “Chemical 
Lead Products.” 


; So put National Lead first in your thinking 





.. National Lead Company 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 80; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
) Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co. 
*Reg vs of Mass.); Los Angeles 23 (Morria P. Kirk & Son, Inc.); 

Pat.og. Toronto, Canada (Canada Metal Company, Limited). 


| 
- 
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WHAT’S HAPPENING... 


OXIDATION of gelatinous precipitate improves . . 


FILTRATION rate of ferrous hydroxide slurries in . . 


New Way to Tame Balky Separation 


Rapid filtration—at low oxidation levels—is crux 


of continuous neutralization process. 


New technique 


promises simple, cheap processing of acid liquors. 


Partial air oxidation of precipi- 
tated gelatinous ferrous hydroxide 
makes for easy filtration in a new 
process designed by A. O. Smith 
(Milwaukee) and Eimco Corp. (Salt 
Lake City). Developed primarily 
to cope with the problem of waste 
pickle liquor disposal in steel plants, 
the” process also offers an out to 
other industries which are plagued 
with the handling and filtration of 
gelatinous slurries. 
> Filterable Slurry—Here’s what 
Smith-Eimco investigations have 
brought to light: 

¢ Complete neutralization of 
acid liquor is possible in less than 
15 min.—using a simplified process. 
At the same time the neutral pre- 
cipitate is made readily filterable 
merely by oxidizing 2 to 5 percent 
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of the iron. ‘This is done by direct 
introduction of air into the acid- 
lime slurry. 

¢ Optimum filter cake thick- 
ness—14 in.—occurs at the 2 to 5 
percent oxidation level. Filtration 
rates at this level are equivalent to 
those at 50 percent oxidation 
(which requires a time of 4 to 
2 hr.). 

These factors obviate the non- 
filterable, gelatinous slurry which, 
heretofore, has been a major prob- 
lem in economical filtration and 
cake discharge. 
> Continuous Neutralization — 
Treating the question as one of 
waste disposal, the process hinges 
on continuous neutralization of 
spent pickle liquor. 

Pickle liquor from batch or con- 


tinuous tubs flows to a waste acid 
holding tank (capacity: one day’s 
production). Acid feeds continu- 
ously, through a control valve, to 
a reactor designed for a given re- 
tention time. 

Milk-of-lime flows at a constant 
rate into the reactor. The resultant 
acid-lime slurry undergoes high 
speed agitation. Simultaneous addi- 
tion of compressed air (entering 
below the diffuser plate under the 
agitator impeller) provides intimate 
contact between gas and slurry. 

The degree of neutralization in 
the reactor is regulated by a con- 
ductance meter. If soluble salts 
form, a pH meter is substituted. 
Meter readings determine the con- 
trol required for constant pH. Re- 
tention time—usually 15 min.— 
determines the percent conversion 
of ferrous salts to ferric. 

From the reactor, the slurry flows 
to a disk filter where solids and 
neutralized liquor are separated. 
Sludge is dewatered to a cake mois- 
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55 Tons per day.of liquid anhydrous Ammonia is being pro- 
duced at this new plant of the Pennsylvania Salt Manufacturing 
Company at Wyandotte, Michigan. The Hydrogen is a by- 
product from Pennsalt’s adjacent chlorine plant. 

The photographs show the Liquid Air Plant and the control 
board in the compressor building; also, the Casale ammonia 
condenser, deoxidation reactor and convertor. 

For a general description of this installation, designed, con- 
strucved and licensed by Foster Wheeler: 


write for HE—4-54 


FOSTER W? 
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WHAT'S HAPPENING... 


ture content of 50 to 60 percent. 
Solids are easily handled and stable 
enough for long-distance truck 
transportation, if necessary. 

The filtrate (pH 7.5) contains 
no suspended solids. Part of it 
returns to the lime slaker; the re- 
mainder is acceptable for municipal 
sewers or discharge to natural 
streams. 
> Slurry Make-up—Confirming ear- 
lier reports, recent investigations 
show that neutralized filtrate can 
be used as make-up for milk-of-lime 
slurry. At one of A. O. Smith’s 
installations, at least $0 and up to 


100 percent of make-up water is 
neutralized filtrate. Complete lime 
reaction and best pumping slurry 
require a maximum lime concen- 
tration of 24 Ib. per gal. 
Temperature control during neu- 
tralization plays an important part 
in the process, affecting operations 
and equipment. In the range of 
105 to 120 deg. I’. you get an 
optimum combination of filtration 
rate and media life. Scaling of pipes 
and connections (duc to build up 
of CaSO, precipitated during filtra- 
tion) is minimized. 
> Sole Chemical Cost—The alkaline 





New Texas Ethylene 


First U.S. company to use the 
direct oxidation process for ethyl- 
ene oxide developed by Scien- 
tific Design Co. (Chem. Eng., Feb. 
1954, p. 136), Allied Chemical & 
Dye’s Nitrogen Division has begun 
operations at its new $5 million 
Orange, Tex., plant. Ethylene 
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glycol and diethylene glycol are 
also being produced. And at the 
opening, plans were revealed for 
another new unit at Orange, this 
one to make mono-, di- and tri- 
ethanolamines by reacting ethylene 
oxide with ammonia. Completion 
is expected within a year. 
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neutralizing agent, representing the 
only chemical cost in the process, 
was the subject of intense study. 
‘Time and completeness of reaction, 
effect on filtration, ease of handling 
and availability were factors con- 
sidered in the final choice. 

In evaluating eight common 
agents for basicity values (g. equiva- 
fent CaO per g. of material) and 
cost per ton, investigators came up 
with two choices—carbide lime and 
high calcium quicklime. 

The flexibility of the operation 
was tested on pickling processes 
using acids other than sulfuric. Re- 
sults: continuous neutralization is 
effective with hydrochloric, hydro- 
fluoric and nitric acids. 
> Operation Economy—Until now, 
almost all solutions to the problem 
of pickle liquor disposal have had 
a common denominator—high cost, 
low (if any) profit. 

The trouble with cheap or even 
cost-free methods has been the pro- 
duction of effluents polluting land 
and stream. 

The tack taken by A. O. Smith 
and Eimco is that it’s cheaper—in 
the long run—to economically dis- 
pose of waste liquor than it is to 
recover it. To prove their point, 
the two companies have developed 
a process having: 

¢ Easily disposable solids with 
legally sewered effluents. 

¢ Low capita] investment and 
operating costs. A 30,000 gal. 
capacity plant—per 16*hr. day—has 
an installed cost of $56,425; oper- 
ating cost per week is $2,742.60. 

¢ Small space requirements. 

¢ Simplified flow sheet and 
operation. 

¢ Utilization of plant waste 
products in neutralization. 

e Wide range of application 
with respect to type of spent liquor 
and plant capacities. 

Several plants are already cashing 
in on the continuous neutralization 
method, among them Bliss and 
Laughlin (Detroit) and Globe Steel 
Tubes (Milwaukee). And other 
jobs are under way. 

With much to be gained, it looks 
like the metal industries feel they 
have an edge in the fight against 
pollution by using the Smith-Eimco 
process. 
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These Particular Sharples Parallel Drive DH-2 SG Nozljectors are for the concentration of gluten. 


ANOTHER BATTERY OF 
HIGH CAPACITY CONCENTRATORS ! 


Up to 58% greater capacity with no increase in bowl size or speed 
... and no increase in power consumption per unit of throughput. That 
is the big story of the Sharples PARALLEL DRIVE DH-2 SG Nozljector. 


How is such outstanding performance possible ? 


e A detailed study of the theory of sedimentation, 
coupled with extensive field tests by Sharples engi- 
neers, determined the proportions of the basic 
Nozljector bowl that would provide up to 58% 
increase in capacity... with long runs between 
bowl cleaning. 


e To make full use of this new high capacity bowl, 
Sharples designed a rugged spur gear PARALLEL 
DRIVE capable of transmitting up to 50 H.P. 
input—a drive that will take heavy duty service 
with minimum wear and maintenance. 

You can see the extra profits every operating 


day. We'll be glad to send you the facts... 
write for Sharples Bulletin 1276 today. 


e The PARALLEL DRIVE DH-2 Nozljector is 
available as a separator or as a concentrator. All 


models are of sanitary construction. 


What does this mean to you? No longer is input 
power the factor that limits throughput capacity 
for solids concentration or liquid phase separation, 
The Sharples PARALLEL DRIVE DH-2 Nozljector 
gives you both... efficient use of power input up 
to 50 H.P., plus over 50% greater capacity in the 
same size centrifuge. 


SHARPLES 


THE SHARPLES CORPORATION + 2300 WESTMORELAND STREET + PHILADELPHIA 40, PA. 
NEW YORK * PITTSBURGH * CLEVELAND * DETROIT * CHICAGO * NEW ORLEANS ® SEATTLE * LOS ANGELES * SAN FRANCISCO * HOUSTON 


Associated Companies and Representatives throughout the World 
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WHAT'S HAPPENING ... 


Convention Calendar 


Western Packaging & Materials Han- 
dling Exposition, Civic Auditorium, 
San Francisco, Calif., August 17-19. 

American Institute of Chemical Engi 
neers, national meeting, Hotel Colo- 
— Springs, Colo., Sept. 


First International Instrument Congress 
and Exposition, including many tech- 
nical sessions, Philadelphia Museum 
and Convention Hall, Philadelphia, 
Pa., Sept. 13-25. 

Chemical Market Research Association, 
annual resort meeting, uinox 
House, Manchester, Vt., Sept. 20-21. 


Technical Association of the Pulp & 
Paper Industry and Canadian Pulp & 
Paper Association, joint symposium 


West Coast Refiners 
Spend to Beat the Smog 


Smarting under statements—ofh- 
cial and unofficial—blaming them 
for dragging their feet in comply- 
ing with regulations of the Los 
Angeles County Air Pollution Con- 
trol District, a number of West 
Coast oil companies have issued 
statements telling the public just 
how much they've spent to curb 
air pollution. Richfield Oil Corp., 
General Petroleum Corp. and Un- 
ion Oil Co. of Calif. were perhaps 
the most vocal. 

Most of the controversy arose 
over the District’s Rule 56, adopted 
in April 1953. It requires that all 
containers with capacity in excess 
of 40,000 gal. and used to store 
gasoline or other petroleum distil- 
lates must be equipped with either 
a floating roof or a vapor recovery 
system, That’s because refinery 
storage was felt to release unsatu- 
rated hydrocarbons, which have 
been blamed as major contributors 
to eye-smarting and crop-damaging 
elements in smog—supposedly by 
their photo-oxidation in sunlight. 

Rule 56 set up a 24-month sched- 
ule for compliance, with different 
deadlines for different sizes of 
tanks. When the rule was an- 
nounced, it was said that 769 tanks 
in Los Angeles County would come 
under it, but that all but 495 had 


on “Fundamentals of the Paper Ma- 
chine,” Institute of Paper Chemistry, 
Appleton, Wis., Sept. 20-24. 


"Industrial Packaging and Materials Han- 
dling Engineers, ninth annual exposi- 
Coliseum, Chicago, Iil., 


tion, Chicago 
Sept. 28-30. 

Eighth National Chemical Exposition, 
Chicago Coliseum, Chicago, Ml., Oct. 
12-15. 


National Industrial Conference Board, 
third annual conference on Atomic 
Energy in Industry, Hotel Commo- 
dore, New York, N. Y., Oct. 13-16. 


National Safety Council, 42nd congress 
and exposition, Conrad Hilton Hotel, 
Chicago, Tll., Oct. 18-22. 


already been adequately dealt with 
voluntarily. 

Stressing the voluntary aspect, 
Richfield stated that it has spent 
nearly $63 million on smog control 
equipment, starting in 1923. Most 
of this—$4,241,456—has been 
spent for hydrocarbon evaporation 
control: vapor recovery systems, 
floating roof tanks and open sump 
elimination. About $2 million of 
the $40 million construction pro- 
gram just completed at the com- 
pany’s Watson, Calif., refinery has 
been spent on air pollution control 
equipment, including a $538,000 
clectrostatic precipitator to recover 
catalyst dust. 

Soon afterward, General Petro- 
leum announced that it had spent 
$1.5 million on smog control since 
1946 and is ahead of schedule on 
Rule 56. About the same time, 
Union said it had expended $5 
million to control hydrocarbon 
emission in the county. 


New Coloring Process 
Eliminates Use of Dyes 


After 12 years of trying, a Hun- 
garian chemical engineer, Karoly 
Bene, claims to have succeeded in 
dyeing wool without dye. Experi- 
ments in Hungary are said to have 
reached a stage where ten shades 
can be manufactured and large scale 
production has begun at the 


Worsted Spinning and Weaving 
Factory. 

The traditional method of dye- 
ing wool is essentially an acid 
process, followed by other treat- 
ment including two to three hours 
of boiling. The new method is a 
cold-dye that does away with boil- 
ing. 

Material is treated with sodium 
nitrite and acid, making the thread 
so sensitive that it is receptive to 
coloring by an organic chemical 
solution. The treatment is finished 
off by use of a developer contain- 
ing metallic salt. 

According to the newspaper Esti 
Budapest, not only does the process 
save dye—which Hungary now has 
to import—but it improves the 
quality of the wool. Elasticity is 
said to be increased by 40%, ten- 


ror 


sile strength by 35%. 


Tide Water Plans All 
New Oil Refinery 


The biggest U. S. petroleum rte- 
finery to be built from the ground 
up will be constructed by Tide 
Water Associated Oil Co. in either 
southern New Jersey or near Dela- 
ware City, Del. The 100,000 barrel 
a day plant will supplant the com- 
panies 87,500 bpd. refinery at Bay 
onne, N. J. which is scheduled for 
gradual shutdown over a two-year 
period. 

Reason for the move is that the 
Bayonne location is completely un- 
suitable for an expanded or even 
modernized refinery. There’s not 
enough land area and local taxes 
would probably rise from $1.8 mil 
lion to about $3 million annually 
if the modernization plan envisaged 
by Tide Water were carried out. 
No area of less than 750-1,000 
acres is being considered. as a new 
site. The present refinery is sit- 
uated on only 236 acres. 

The future of the Bayonne re- 
finery’s 1,400 employees is still un- 
certain, although this is one of the 
factors being considered in select- 
ing a new plant site. As for equip- 
ment, little, if any, is expected to 
be moved from Bayonne, most of it 
being too old. 
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Oronite 


PARA-XYLENE 95% 


has many potential uses in chemical synthesis 


This important chemical may be oxidized to 
terephthalic acid, a new dibasic acid useful as 
a chemical intermediate and in the produc- 
tion of polyesters, polyamides, and other high 
polymers. Inquiries welcomed. 


ORONITE CHEMICAL COMPANY 
200 Bush Street, San Francisco 4, California 
30 Rockefeller Plaza, New York 20, New York 
600 South Michigan Avenue, Chicago 5, illinois 
714 W. Olympic Bivd., Los Angeles 15, California 
Mercantile Securities Building, Dalias 1, Texas 
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Chemical Synthesis Possibilities 





Process 


Product 





Oxidation. 


Terephthalic acid. 


Formation of 
polyesters, 
polyamides, etc. 





Oxidation. 


Para-toluic acid. 


Synthesis of dyes. 





Oxidation. 


Para-tolualdehyde, 


Condensation with 
polyvinyl alcohol 
for adhesive resin. 





Oxidation. 


2, 5-Dimetiy/- 
hydroquinone. 


Stabilizing agent. 





Oxidation. 


Terephthalal- 
dehyde. 


Resins by conden- 
sation with diamines 
or sodium acetate. 





Oxidation and 
chlorination, 


Tetrachloro- 
terephthalic acid. 


Flameproof 
textiles. 





Oxidation and 
chlorination. 


Tetrachloro-para- 
toluic acid. 


Alkyd resin 
modifier. 





Chlorination. 


Tetrachloro-para- 
xylene. 


Dielectric, heat 
transfer medium. 





Chlorination and 
hydrolysis. 


Para-xylyl 
alcohol. 


For xylyl phosphate. 
Waterproofing agent. 
Cellulose ethers. 





Chlorination hot 
or in ultra violet 
light. 


Para-xyly! 
chloride. 


Lachrymatory. 





Dichlorination at 
boiling or in ultra 
violet light. 


Pora-xylylene 
chloride. 


Synthesis. 





Chlorination and 
hydrolysis. 


Para-xylylene 
glycol. 


Modification urea - 
formaldehyde resins. 





Chlorination in 
dark with iodine 
or iron as catalyst. 


2-Chloro-para- 
xylene and 

2, 5-Dichloro- 
para-xylene. 


Solvent and/or 
intermediate. 





Chlorsulfonation 
and reaction with 
ammonia. 


Para-xylene 
2-sulfonamide. 


Aldehyde resins. 
Cellulose acetate 
solvent. 





Nitration. 


2-Nitro-para- 
xylene. 


Solvent. 





Nitration and 
reduction. 


Para-xylidine. 


Dyestuffs. 





Dinitration. 


2, 6-Dinitro-para- 
xylene. 


Dye synthesis. 





Sulfonation. 


Para-xylene 
2-sulfonic acid. 


Intermediate. 





Sulfonation. 


Para-xylene 2, 5- 
disulfonic acid. 


Dyestuffs. 





Sulfonation and 
caustic fusion. 


Para-xylenol 
(2, 5-xylenol). 


Making 
dimethyladipic 
acid, antiseptics. 





Acetylation in 
presence AICI, 


2-Para-xylyl- 
methyl ketone. 


Perfume bases. 
Pharmaceuticals. 





Ethylation and 
dehydrogenation. 





Vinyl para- 
xylene. 





Molding compounds. 
Synthetic rubbers. 





WHAT'S HAPPENING... 





EXTRACTION of thyroid with alcohol. This unit operation at Warner-Chilcott is an example of what’s . . . 


Inside New Pharmaceutical Plant 


Warner-Chilcott Laboratories has just completed a 
$2-million extension to its Morris Plains, N. J., phar 
maceutical plant. 

The addition—which triples the manufacturing facili- 
tics—is part of a consolidation program. Eventually most 
of the domestic drug production operations of the parent 
company, Warncr-Hudnut, Inc., will be centered at 
Morris Plains. 

Among the major products produced by Warner 
Chilcott are: antacids; laxatives; a drug for reduction 
of blood pressure; a thyroid extract; an anti-asthmatic; 
and a drug for treatment of Parkinson's disease. 

Warner-Chileott places the emphasis. on unit opera 
tions, not chemical synthesis, in making most of these 


products. The raw chemicals are purchased from bulk 
drug and chemical manufacturers, analyzed for purity, 
and then processed on modern equipment. 

Some typical examples: 

¢ To make a thyroid extract, animal glands are pur- 
chased, and the fat extracted with alcohol. The extract 
material is dried, formed into tablets and packaged. 

¢ For an antacid, pure sodium citrate and sodium 
bicarbonate are purchased, blended and then fed into 
automatic packaging machines. Blending takes place on 
the second floor of the plant. The batch from the 
blender is charged directly, through a flexible hose, to 
a packaging machine on the first floor. 

Continued on page 136 
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NICHOLSON RAVAN aa ole aD 


for Armour 


Chemical Plant 
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Above, new McCook, Ill, plant of Armour 
and Company's Chemical Division. Nicholson steam 
traps were specified throughout. Left above, a battery 
shown on tracer lines warming fatty acids. 


Mer chemicals are made available in commercial 
quantities for the first time by this new Armour 


Chemical Division plant. With demands for process 


steam alone as high as 80,000 pounds per hour, the ie: The types above a 
entire plant is equipped with Nicholson steam traps, . te Type a 2"; pressures Nene vacuum to 250 
both grounds and buildings. i so in cast steel for pressures to 300 Ibs. 


Features of Nicholson thermostatic steam traps: 2 
to 6 times average drainage capacity; shorten heat-up ~- * FIVE TYPES 
time. Operate at lower temperature differential; fast f ) FOR EVERY 
action keeps equipment full of live steam. Maximum air- e 4 PLANT USE 
venting capacity. Freeze-proof. Types for every process, 
power, heat application. 


Ge and Catalog 953 contains capacity 
<{SON TRAP tables, nensilidien diagrams, and 
we 06 953 data, charts and formulae for de- 
tAl termining the proper size trap. These three types are 
bronze; sizes 4" to 1"; 
pressures from vacuum to 


w.H. NICHOLSON & CO. te aiStrpectre 


206 OREGON ST., WILKES-BARRE, PA. bronze, monel or stainiess steel bellows. 
Sales and Engineering Offices in 57 Cities 
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WHAT’S HAPPENING... 


These Are the Modern Techniques Used at Warner-Chilcott 


CONTINUOUS DRYING of an antacid powder. AUTOMATIC BOTTLE filling with antacid powder. 


AUTOMATIC TABLET counting with photocell. LABORATORY CONTROL of extraction process. 


Magnesium trisilicate and aluminum hydroxide are In automatic bottle filling, an antacid containing 
dried by Warner-Chilcott in a vertical 12-ft. high turbo- | sodium citrate and sodium bicarbonate feeds from a 
dryer; scrapers sweep powder down from shelf to shelf. —_ production floor above, directly into the filling machine. 

On automatic counting machines, tablets come off a In typical laboratory control, a soxhlet extraction 
tablet machine onto a spinning disk. They then cross _ checks on the progress of the plant fat-removing process 
a light beam and are counted by a photocell circuit. for making thyroid extract. 
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Sure, 
that old pump 
still works, 
but how much 


does it cost 
to keep? 


OL237A 


CHEMICAL ENGINEERING—August 1954 


That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
old pump is 75% vs. the 85% efficiency of the new pump, 
you are paying more to keep it than you would to replace it. 
That’s because a new unit of equivalent output uses less 
power. Thus it soon saves its own cost — then begins 

to pay dividends. 


Let’s take a specific example—a small general service pump 


Old pump efficiency 70% 28.9 BHP 
New pump efficiency 79% 25.6 BHP 
3.3 BHP Saving 


On the basis of 1¢ per KWH, the 3.3 BHP saving for a 6000- 
hour year (approximately 16 hours per day) amounts to $150. 
This saving, capitalized in 4 years at 4% adds up to $630. Yet 
the price of the new pump that saves $630 is only $438. 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly — in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 
valuable “power-savings” chart. 


Dye NEN P77) ps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 





WHAT’S HAPPENING ... 


Soft X-Rays Measure 
Ultrasmall Particles 


Structures either too small or 
too transparent to be studied with 
clectron microscopes, such as cer 
tain viruses and protein molecules, 
are now being investigated by a 
soft x-ray method at Pomona Col- 
lege, Claremont, Calif. Particle sizes 
go to one-millionth of an inch. 

The research project is headed by 
Dr. Burton L. Henke, designer of 
the special soft x-ray camera used. 
When a narrow beam of such radia- 
tion passes through a thin sample 
of material, the rays are spread into 
a pattern that’s recorded on photo- 
graphic film, measuring the size and 
shape of the particles. 

Most significant property of soft 
x-rays, says Dr. Henke, is that “in 
contrast to conventional x-rays, they 
are very rapidly absorbed or scat- 
tered by matter. In fact, to these 
rays the very thinnest of paper is 
almost completely opaque.” 


Inside at Richfield... 


News Briefs 


Stock issue: American Cyanamid 
Co. has offered subscription 
rights to holders of its common 
stock for 58,235 shares of cumu- 
lative preferred stock, 33%, $100 
par value. Until July 1, 1964, 
this is convertible into common 
stock at $50 per share of com- 
mon. Proceeds from the issue 
will be added to the company’s 
cash funds and will be used for 
general corporate purposes, in- 
cluding capital expenditures for 
new or modernized plants and 
research laboratories. 


Gasoline: Licensing arrangements 
have been completed between 
Houdry Process Corp. and Sun 
Oil Co. for the construction of 
a 27,000 barrel per day Houdri- 
flow catalytic cracking unit at 
Sun’s Marcus Hook, Pa., refinery. 
Plans call for a catalyst circula- 
tion rate of 700 tons per hour; 


Outside at Gulf 


Two Biggest Fluid Cats Start Up 


Within 24 hours of each other recently, the two biggest 
fluid catalytic cracking units in the world went on stream. 
Both have nominal capacities of 63,000 barrels a day. Looking 
up the reactor, construction workers at Richfield Oil Corp.’s 
Watson, Calif., unit (above) had an excellent view of the 
giant cyclone separators used to recover finely-divided catalyst. 
At Gulf Oil Corp.’s Philadelphia, Pa., fluid cracker (right), 
which was built by M. W. Kellogg, man on the lower catwalk 
is dwarfed by the 84-ft. high catalyst regenerator behind him. 
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coke burning capacity of the kiln 
will be 16,000 Ib. per hour. Ca- 
talytic Construction Co. has 
been awarded the building con- 
tract and completion is expected 
early in 1955. 


Pentaerythritol: Led by Hercules 
Powder Co., Wilmington, Del., 
most major producers of PE have 
cut the price 2c. a lb. for the 
technical grade. This reflects the 
June 1 reduction in the price 
of formaldehyde. Biggest uses 
for PE are in the manufacture of 
resins, core oils, drying oils, 
paints and varnishes. 


Pulp: The U. S. Forest Service, 
Juneau, Alaska, has received a 
request from the Alaska Pulp 
Co., Tokyo, Japan, for permis- 
sion to buy timber from a na- 
tional forest near Sitka. The 
company plans to build a mill to 
make 300 tons of pulp daily via 
the magnesium oxide process. 
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Examine the filling of a 


FLUOR COOLING TOWER 
and get the whole story 





On an average, the price of a cooling tower is based 30% on the 
mechanical equipment and about 70% for lumber and fabrication. 
For example, in a Cooling Tower costing $200,000, the mechanical 





equipment will amount to approximately $60,000 and the tower 
structure about $140,000. Of this $140,000 about 30% (or 
$42,000) consists of the filling (grid decks) inside the tower which 
breaks up the water for greater exposure to air. 


The filling is in reality the heart of the tower and its design and 
construction is of utmost importance. All Fluor Tower filling is mill 
cut and assembled into grid panels, 2 ft. 10° wide x 5 ft. 11%” long. 
Nine bars are nailed (with 6 penny copper nails) to three 1x2 cross 
Fluor uses only 100% clear cleats. The bars are cut on a 25% bevel from | x 3 boards; each bar 
all heart redwood for filling averages 1” x 1%”. Grid panels are strong enough to support three 

200 Ib. men and are actually used as scaffolding during tower erec- 
a SO NE i ae Uy ey GO 0 tion and inspection. You get more years from a tower with this kind 
made from the highest grade redwood lumber — 


100% clear all heart redwood—the finest cut of of filling. 
the log. Clear all heart redwood is free from defects 
and sapwood and under normal controlled water 
conditions will give many many years of trouble- 
free service. We invite you to investigate our fill- “Cooling Water for Industry.”’ 
ing before making your selection of a cooling tower. 





Write for illustrated bulletin 














Rae * FOE stem 


A 20-cell Fluor induced-draft cooling tower © A1x3 makes two bars for Fluor grid decks 


BE SURE WITH 


THE FLUOR CORPORATION. LTO 
LOB ANGELES 22, CALIFORNIA PHILAOELPHIA 
#OSTON 
FLUOCH OF CANADA ronmonTre PITTSBURGH 
BAN FRANCISCO 
FLY OR PEMUANA, B.A, hime HOUSTON 
BIRMINGHAM 
af AO WwWRtanraaon ts Onoon TULGA 


Grid decks easily support three 200 Ib. men 
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HOW 
HERCULES 
HELPS... 


Most businesses are helped today by 
Hercules’ business . . . the production 

of synthetic resins, cellulose prod- 

ucts, chemical cotton, terpene chem- 

icals, rosin and rosin derivatives, 
chlorinated products, and many other 

chemical processing materials—as well 

as explosives. Through close coopera- 

tive research with its customers, 

Hercules has helped improve the proc- 

eae oe performance of any indus- Hercules’ pioneering work in rocket research now enables guided missiles such as 


trial and consumer products, We wel- NIKE to get off the ground and quickly reach supersonic speed. This is done by 
means of a booster unit using a charge of solid propellant as the source of energy. 
This contribution to national defense stems logically from the manufacturing and 
technological know-how gained through many years of experience in industrial 


come the opportunity to work with you. 


explosives, 


a OR ON. 


TO PACKAGE MILK ...10 INCREASE CROP-YIELBS——————— 


Toxaphere insecticides control boll wee- 


o— cartons represent one group of 
packages which Pexol® fortified size vils, armyworms, and more than 170 


helps make leakproof during the paper- species of insect pests that threaten the 
making process. Other Herculeschem- livelihood of farmers. A low-cost, ex- 
tremely effective ingredient for agricul- 
tural dusts and sprays, toxaphene is the 
result of continuing research conducted 
by Hercules to solve farm problems. 


ical materials such as Kymene® wet- 
strength resin and Paracol® wax-resin 
emulsion are helping paper makers 
produce better end products 


HERCULES POWDER COMPANY 962 Market St., Wilmington 99, Del. H ER & ‘Bee | 


Sales Offices in Principal Cities 
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United States Steel’s new 
Fairless Works at Fairless 
Hills adds another 2,200,000 
ingot tons to America’s steel- 
producing capacity. Its two 
blast furnaces have an annual 
capacity of 1,134,000 tons of 
iron—and its nine open hearth 
furnaces are capable of pro- 
ducing 2.2 million tons of steel 
per year. Also, rolling facili- 
ties are provided for cold 
rolled sheets, hot rolled sheets, 
steel pipe, merchant bars and 
tin mill products. 


of the LR 


TURBO-BLOWER 
and 


TURBO-COMPRESSOR 
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Over 45,000 hp of I-R Blowers 
supply ALL BLAST FURNACE AIR 


In the photo above, you see the three, huge blast- 
furnace blowers at U.S. Steel’s new Fairless Works. 
Each of these Ingersoll-Rand five-stage centrifugal 
compressors supplies 125,000 cfm against 35 psig, and 
is driven by a 15,750 hp I-R steam turbine. They will 
normally operate on — Psi steam at 900°F. 


The steam boilers in tine power plant are supplied 
by five Ingersoll-Rand 8-stage CHTB boiler-feed 
pumps. Fifteen I-R gas jets mix air and natural gas 
to provide supplementary fuel of correct BTU value. 

When it comes to steel mill blowing and associated 
power-plant equipment, it pays to take advantage of 
Ingersoll-Rand’s specialized experience in this field. 


Ingersoll-Rand 


COMPRESSORS + AIR TOOLS + ROCK DRILLS - TURBO BLOWERS 
CONDENSERS + CENTRIFUGAL PUMPS + OIL AND GAS ENGINES 


12-79 
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HIGH-BOILING fractions from alkylation unit are raw materials for. . . 


Odorless Thinners: New Muscle for Oil Paint? 


Oil-based interior paints, already hurt and threat- 


ened even further by latex emulsions, look to odorless 


mineral spirits to help stabilize their markets. 


Up to about five years ago oil 
paint people had almost no one to 
vie with but each other. Then latex 
emulsions crashed the party, made 
oil paints move over and make room 
in the decorative interior market. 
Anxious to hold what they have, 
eager to regain part of what they’ve 
lost, some members of the solvent 
paint industry are taking a major 
step—replacing conventional petro- 
leum spirits with odorless grades— 
to lick a big competitive bugaboo 
—oil paint’s pesky smell. 

Success of this readjustment 
rests on three conditions: 

¢ Production of truly odorless 
mineral spirits—a pretty large order 
in a petroleum refinery, a place of 
many odors if there ever was one. 
e Availability of alkyd resins 
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compatible with the new thinners. 
Odor quality and compatibility of 
petroleum thinners vary inversely; 
increase one and you decrease the 
other. Conventional resins must, 
then, be modified to work properly 
with the odorless thinners. 

e Winning adherents of con- 
ventional oil paint formulations 
over to odorless products and recap- 
turing the fancy of those who have 
switched to latex. 
> Two Steps Forward—Maijority 
feeling is that the first obstacle has 
been successftiliy breached. Several 
oil companies have overcome frus- 
trating start-up problems and now 
produce a completely odorless thit- 
ner, others are very close; all could 
do it if they thought it reallv worth 
their while. 


Opinion is more divided on the 
second condition, alkyd-thinner- 
compatibility. Some people in the 
oil and paint business say the prob- 
lem has been pretty well licked; 
others say that the industry is a 
long way from the position where it 
can confidently make all oil paints 
with odorless thinners. Here are 
some solutions already offered. 

Shell Oil’s alkyd reduction tech- 
nique prescribes addition of a small 
amount of glyceryl mono-oleate or 
equivalent to render alkyds and 
odorless mineral spirits more com- 
patible. Standard Oil of Calif. 
claims isophthalic acid gives resins 
that do the required job in lesser 
amounts, thus can be more easily 
mixed with aliphatic odorless thin- 
ners. And they're planning—as is 
Richfield Oil—an isophthalic plant 
to back up this contention. 

It’s also safe to say that alkyd 
manufacturers are all working just 
as hard to adapt resins to the new 
thinners. just in case. Even the 
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Microscopic “‘Snowflakes”’ of silica... wn es 


a! 


Celite’s diatomite structure steps up performance 
in paints —plastics—polishes ... hundreds of other products 


MIcROSCOPIC PARTICLES of Celite* 
do a man-size job of stepping up per- 
formance for many of America’s lead- 
ing products. Here is how the unique 
structure of Celite Diatomite Powders 
may add more beauty, longer life, 
greater efficiency to your products, too. 

For example, the spiny, irregularly 
shaped particles contribute surface 
characteristics which make them the 
outstanding flatting ageat in paints. 
Again, because of their structure, 
Celite particles are widely used as a 


mild, non-scratching abrasive in finest 
quality auto, silver and glass polishes. 
Or consider molded plastics, where 
the strength and durability of Celite 
particles add life and beauty to sur- 
face finish. 

Moreover, Celite particles in mass 
have great bulk per unit weight, sothey 
are invaluable for extending, dispers- 
ing or fluffing up dry powders. They 
have high absorptive capacity, too, 
so they keep powders free-flowing, 
they serve as a medium for shipping 


or storing liquids in a dry form, 

Which of the many Celite advan- 
tages can you use to build product 
performance or cut production costs? 
A Johns- Manville Celite Engineer will 
gladly discuss your problem, without 
obligation. For his services or more 
information, simply write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


*Celite in Johna-Manville's registered Trade Mark for ite 
diatomaceous silica products 


INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 


S/N Johns-Manville CELITE 
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Products on these pages this month ma“‘c news .. . 


Odorless Paint ‘Thinners 
p-Tert-butylbenzoic acid 

Paper size 

Three aids in plastic reinforcing 
Dielectric coating 

Soluble riboflavin 


ay Page number is also Reader Service code number ee 


Silicones for leather 


Polyester films 


Foam fire extinguisher 


Low density silica gel 
Benzoate plasticizer 


Defoamer for paint industry 


High molecular weight bisphenol 
Benzoic acid-glycol esters 


« - « For more about any item, use Reader Service posteard (p. 427) 





skeptics will admit success is only 
a matter of time although they sus- 
pect that resultant cost will be more 
than much of the market will bear. 
> Haves and Have Nots—But con- 
troversy is really rife regarding mar- 
ket development. ‘The oil compa- 
nies line up this way: 

The Haves (they market odor- 
less as well as conventional spirits): 
Shell, Phillips (first to develop the 
product), Socony-Vacuum, Sinclair, 
Standard of Calif. (most recent 
entry), Richfield and Atlantic Re- 
fining. The Have-Nots (they mar- 
ket only conventional and low odor 
spirits or none at all): Esso, Texaco, 
Standard of N. J., Standard of Ind. 
{reported leaning toward an odor- 
less product), Gulf and Sun Oil, 
among others. 
> Pro—The Haves strongly believe 
odorless thinners are here to stay 
or at least feel they can’t afford not 
to have such a product. They're of 
the opinion that paint formulations 
have been succeessfully adapted to 
incorporate the new thinners and 
will find increasing acceptance in 
the interior market despite the extra 
cost imposed by odorless mincral 
spirits.” 
> Con—The Have Nots are less in- 
trigued, feel that investments of 

*Odorless thinner raw materials 
come from alkylate bottoms, boiling 
between 350 and 400 F., and are high 
grade materials suitable for direct in- 
clusion in automotive gasoline. As such 
they have a premium value over con- 
ventional mineral spirits even before 
necessary refining steps—redistillation, 
treatment, possible addition of inhibi- 
tors—have been taken. A selling price 


of at least 1%4 times ordinary spirits is 
unavoidable. 
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$500,000 to $1,000,000 in new fa- 
cilities to obtain odorless mineral 
spirits are not justified by market 
potential, would just as soon keep 
iso-parafins funneling to premium 
motor fuel. Investment cost seems 
to depend on how much existent 
equipment can be used for the jobs. 
These petroleum companies 
point to difficulties in shipping and 
storing odorless products without 
contamination; in obtaining a fully 
odorless paint even with odorless 
spirits available as a ingredient; in 
selling the paint maker and con- 
sumer on the worth of paying, a 
higher price. A “low” odor product 
will give, some say, sufficient com- 
patibility with resins together with 
relief from “painty” smell, to prove 
most economical in the long run. 
Extreme pessimists take a dim 
view of oil paints—odorless or other- 
wise—and their long range chances 
against latex paints. 
Actually some petroleum outfits 
particularly the giants—have little 
or no interest in mineral spirits, are 
so absorbed in gasoline as to regard 
paint solvents as distinctly minor in 
importance to them. 
> There Is a Trend—Nevertheless, 
odorless mineral spirits are making 
headway; estimates of current sales 
run from 15 to 35 million gallons 
vearly, Alkyd paint makers are shift- 
ing to odorless formulations more 
or less rapidly although there’s no 
evidence yet of latex moving back. 
But let’s try to narrow that sales 
spread down. Using, as a basis, a 


sales figure for paints, varnishes and 
lacquers of $1.4 billion, we judge 
about 350 million gal. of paint were 
sold in 1953. Decorative paints’ 
share was 200 million gallons, of 
which about 150 million went to 
interior jobs. Subtracting estimates 
for all water-based paints from this 
last figure leaves 110 million gal- 
lons of interior oil paint, requiring 
50 million gallons of thinner. We 
estimate this, then, to be the maxi- 
mum possible market for odorless 
oil thinners (excluding the domain 
of water paints) last year and con- 
sider 15 million to be a reasonable 
figure for actual present day activity. 

There’s a suspicion in the ranks 
of the interested oil companies that 
promotional publicity, comparable 
to the high-powered kind heralding 
latex paints, will push odorless 
spirits’ sales a good deal further. 
They reason that a public, made 
fully aware that odorless oil paint is 
a reality, will insist on using it im 


‘homes, hospitals, hotels, etc. 


The paint maker is taking no 
chances, though. He’s keeping one 
hand in oil paints—conventional, 
low odor and odorless—but he’s got 
the other one in latex emulsions. 
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p-Tert-Butylbenzoice 


New chemical intermediate is 
commercially available. 


Made commercially by : blowing 
air through hot liquid p-tert-butyl- 
toluene in the presence of a metallic 
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CARBIDE’S PROPYLENE OXIDE 


CARBIDE 


AND CARBON 
CHEMICALS 


Carbide and Carbon Chemicals Company 
A Div n of 


Union Carbide and Carbon Corporat 


30 East 42nd Street New York.17, N.Y 
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To meet the increasing industrial need for this excellent intermediate, 
CarsideE has expanded its production of propylene oxide. Since it reacts 
with all compounds having an unstable hydrogen atom, a variety of 
applications are possible. 

Two of the uses are in the production of petroleum de-emulsifiers and 
textile lubricants. Propylene oxide is also an effective stabilizer in the 
formulation of products from resins that contain chlorine, 

Your CarsiDE technical representative is ready to discuss these and 
other applications of propylene oxide. A Technical Information Sheet on 
propylene oxide is available from the Carnipe office nearest you; ask 
for F-84185, In Canada: Carbide Chemicals Sales Company, Division of 


Union Carbide Canada Limited, Toronto. 
* * + 


An added highlight of Caripe’s propylene oxide expansion is the 
increased availability of propylene oxide polymers. Such polymers as 
Ucon fluids and polypropylene. glycols 150, 425, 1025, and 2025 are 
excellent lubricants and also may be used in hydraulic fluids. For additional 
information on propylene oxide polymers, ask for the booklets, “Ucon 
Fluids and Lubricants” (F-8326) and “Polypropylene Glycols” (F-7220). 


“Ucon” is a registered trade-mark of Union Carbide and Carbon Corporation, 
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catalyst, p-tert-butylbenzoic acid 
should find wider uses now. 

¢ Present uses: p-!BBA up- 
grades vegetable oils, by partial re- 
placement of fatty components of 
short and medium oil alkyd resins, 
to give paint vehicles with faster 
drying time, harder surface, im- 
proved color and color retention, 
higher gloss and better soap and 
chemical resistance, 

¢ Potential uses: Preparation 
of alcohol and glycol esters for 
plasticizing polyvinyl chloride, cel- 
lulose cthers and esters; manufac- 
ture of insecticides, waxes and 
corrosion inhibitors for metals; as 
soap components (metal salts of 
p-TBBA) of greases, thickening 
agents for hydrocarbons and paints, 
and stabilizers for vinyl polymers 
and copolymers.—Shell Chemical 
Corp., New York, N. Y. 144A 


Paper Size 


Combines efficiency with low 
foaming, gives dollar savings 
of 30% over rosin size. 


Optimum fortification with high- 
est efficiency is claimed for Mersize 
RM Dry in sizing papers. 

Mill trials indicate sharp reduc- 
tions are possible in the amount 
of size needed compared with rosin 
size, with resultant dollar savings 
of about 30% without loss of siz 
ing test. On sheet requiring two 
per cent rosin size a saving of one 
dollar a ton can be realized. 

Mersize RM Dry may be added 
directly to the beater in dry form, 
or as a water solution, and does not 
require modification of mill practice 
or equipment.—Monsanto Chem- 
ical Co., St. Louis, Mo. 146A 


Aid Plastic Reinforcing 


Three plastic agents simplify 
construction and strengthen 
structure of plastic car bodies. 


¢ Vibrin VPA, a water soluble ma- 
terial, prevents plastic body sticking 
to mold. Its blue color helps spray 
operator check uniformity of re- 
lease coating as it goes on and 
insures its complete removal later 
by water washing. 
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¢ Vibrin Shellcoating, a polyester 
surface coating, is applied to mold 
atop release agent, covers glass 
reinforcing fibres, gives a_ slick 
finish that takes paint smoothly 
and has resistance to impact. 

¢ Vibrin 151 is a polyester body 
resin which thoroughly saturates 
glass fibre reinforcement, lends 
sufficient flexibility—5 % elongation 
-to take road shock without crack- 
ing.—U. S$. Rubber Co., New York 
20, N. Y. 146B 


Dielectric Ceating 


Silicone rubber helps electric 
and electronic components run 
cooler. 


Fully cured coatings of Silastic 
S-2007 have twice the thermal 
conductivity of conventional resin- 
ous or rubber dielectrics, assuring 
cooler operation at high tempera- 
tures. And transformers enclosed 
with this silicone rubber (see cut) 
pass both moisture and low tem- 
perature flexibility requirements of 
MIL-T-27 grade 1. 

S-2007’s protective jackets are 
formed without pressure or grad- 
uated curing, are heat-stable, oxida- 
tion-resistant and have a hardness 
in the range of 40 durometer, Shore 
A scale-—-Dow Coming Corp., Mid- 
land, Mich. 146C 
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Soluble Riboflavin 


Will broaden pharmaceutical 
market for Vitamin B, liquid 
formulations. 


Announcement of commercial 
production of a highty soluble form 
of riboflavin comes as good news 
to pharmaceutical processors seek- 
ing to increase vitamin B, content 
of their liquid formulations, both 
parenteral and oral. 

Clues to the new product’s suc- 
cess lie in its name: riboflavin-5’- 
phosphate sodium. The phosphate 
ester grouping increases water sol- 
ubility; its position at the 5’ or 
end spot in the ribose chain pre- 
serves full biological activity. ‘To 
obtain this configuration on a 
commercial scale requires great 
care, especially in the separation 
of the specific product from its 
isomers—some of which have re- 
duced biological potency—and elim- 
ination of metallic impurities which 
would precipitate insoluble ribofla- 
vin phosphate ester salts. 

Use of riboflavin in parenteral 
solutions (for hypodermic  injec- 
tions), water dispersible multi 
vitamin drops, elixirs and soluble 
tablets has been hampered because 
of its very low solubility (0.12 mg. 
per ml.) and intensely bitter taste. 
Two roads around the solubility 
impasse have been tried: use of sol- 
ubilizers and development of a 
metastable form of riboflavin which 
dissolves rapidly to give high super- 
saturations. Neither has been a 
complete answer to the problem. 

Even large amounts of solubil- 
izers—which frequently cost more 
than the riboflavin, itself—have not 
obtained concentrations of B, 
greater than 2-3 mg. per ml. Super- 
saturated solutions of metastable 
ribo have unpredictable stability— 
its final solubility will be the same 
as that of ordinary ribo. 

Riboflavin-5’-phosphate sodium, 
on the other hand, easily forms, 
without solubilizers, stable solu- 
tions of 20-30 mg. per ml. (ribo- 
flavin equivalent) with much im- 
proved taste. To the parenteral 
producer this means high blood 
levels of B, are now obtainable 
for the first time. To the oral 
formulator this means higher con- 
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Giant, new production facilities are now in full 
operation at our Sterlington Plant in Louisiana. 
Basic in methanol for a number of years, CSC 
can now supply twice as much as it formerly did. 


Pioneer in high-pressure synthesis, CSC is ready 
to serve all American Industry with high-quality 
synthetic methanol, minimum purity 99.85%, in 
tank cars, tank trucks, barges, tankers, drums. 





Bulk distribution has been expanded to give fast 
delivery to the Midwest and eastern seaboard. 
Tank and barge service points have been en- 
larged and increased in number. Bulk terminal 
facilities are now maintained at Carteret, N. J., 
Camden, N.J., New Haven, Conn., New Orleans, 
La., Chicago, Ill. 


COMMERCIAL SOLVENTS wcustea. 


260 MADISON AVENUE 
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centrations of ribo with less trouble 
and cost as well as better taste. 

Present price of 5’-phosphate— 
$140 a kilo or $200 a kilo on a 
straight riboflavin basis—is con- 
siderably higher than for USP ribo- 
flavin ($100 a kilo) or its metastable 
form ($130 a kilo). The extra 
premium is expected, however, to 
be more than offset in parenteral 
and oral preparations by the advan- 
tages of high, unaided solubility; 
savings in expensive solubilizers and 
easier formulation.—Hoffmann-La 
Roche Inc., Nutley, N. J. 146D 


Crude Vanillin 


Available in tonnage quantities 
as an economical chemical in- 
termediate. 


Lioxin, a 97% vanillin com- 
pound made from sulfite lignin, 
offers the chemical industry a raw 
material which can be used in many 
applications more economically than 
pure vanillin. And although Lioxin 
cannot be substituted for vanillin 


as a flavor—its odor and taste are 
distinctly different—it may be used 
as an odor masking agent. 
Vanillin, being both an aromatic 

phenol and aldehyde, has many 
useful applications. Here are some 
where a cheaper and less pure form 
of vanillin like Lioxin might be 
substituted: 

¢ Vanillin serves as a bright- 
ener in zinc plating baths. 

¢ Syntans -for tanning have 
been made from vanillin. 

¢ Ammonium polysulfide re- 
acts with vanillin to form dithio- 
vanillic acid whose zinc salt is a 
vulcanization inhibitor. 

¢ Oxidation of linseed oil is 
strongly accelerated by chemical 
vanillin. 

¢ Vanillin prevents foaming in 
lube oils. 

¢ Methoxyhydroquinone, pro- 
duced by alkaline hydrogen _per- 
oxide oxidation of vanillin, shows 
antioxidant properties and is useful 
as a photographic developer.— 
Ontario Paper Co., Ltd., Thorold, 
Ontario. 148A 





Silicones for Wool 


Dow Corning’s treatment 
lends more oil and water re- 
pellency, gives old fibre new 
muscle in battle with syn- 
thetics. 


Dow Corning 105 Emulsion, a 
silicone finish, has been successfully 
applied to wool without sacrifice to 
its natural advantages, will help it 
compete more successfully with 
synthetic fibers. The most oil re- 
sistant silicone ever developed, 105 
Emulsion approaches the ideal re- 
quirements of a finish that repels 
grease and oil as well as water. 

105 Emulsion cures at a tem 
perature wool can stand—10 to 20 
min, at temperatures as low as 250 
F.—to impart wrinkle resistance, 
preserve tensile strength and_in- 
crease flex abrasion resistance 30- 
65°%.—-Dow Coming Corp., Mid- 
land, Mich. 148B 
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... and Leather 


General Electric’s Dri-Film 
can be applied at the tannery; 
guards leather against moisture 
yet preserves its character. 


A new Dni-Film silicone water 
repellent protects leather against 
water yet permits it to breathe and 
flex properly. And leather so pro- 
cessed retains its weatherproofing 
through laundering and dry clean- 
ing. Stitched leather garments will 
not rip at the seams because of 
shrinkage. 

Silicone treatment is expected, 
also, to afford durable protection 
to suedes and grains and kid skins. 

Process techniques have been 
developed which permit Dri-Film 
repellent to be applied industrially 
by the tannery.—General Electric, 
Chemical Division, Pittsfield, Mass. 

148C 


Polyester Film 


Mylar, possessor of outstand- 
ing mechanical and dielectric 
properties, finds more uses. 


First introduced more than two 
years ago, Du Pont’s polyester film, 
Mylar, has been evaluated exten- 
sively and found to give design 
improvements and cost reductions 
in many applications. A new $10 
million plant will begin this sum- 
mer to meet expected demand for 
the product. 

Here are Mylar’s talking points: 

Chemical inertness: Resistance 
at room temperature and even near 
the boiling point to such solvents 
as benzene, xylene, hexane, naph- 
tha, ethyl acetate, carbon tetra- 
chloride, methanol and _ glacial 
acetic acid. Mylar also stands up 
to most oils, greases and commonly 
used electrical varnishes. Phenols, 
cresols and severe hydrolysis degrade 
its physical properties. 

Tensile strength: 23,500 psi.— 
two to three times that of cello- 
phane and acetate film. 

Impact strength: twice that of 
any other known commercial film. 

Tear strength: less than polyethy- 
lene but greater than cellophane 
and acetate. 

Flex strength: cellulosics fail 
after a few hundred flexings; Mylar 
endures 20,000 flexes. 

Dimensional stability: Retains all 
its mechanical properties over the 
temperature range, —20 to 80 C. 

Dielectric strength: greater than 
nearly all other insulators. 4 mil 
Mylar stands up to 7,500 v. per 
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Backed by Over 73 Years of Experience 
Making Quality Chemicals for Industry! 


Since 1881, SoLvay’s reputation 
for quality and service has helped 
make it the largest producer of 
alkalies in the world. 


And with the start of chlorometh- 
ane production at SoLvay’s new 
plant at Moundsville, W. Va., 
chemical buyers can look forward 
to the same consistent purity and 
dependability in these new prod- 
ucts that has been the SoLvay 
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tradition for over seven decades. 


We will be glad to supply samples 
and technical information on these 
new products. Inquiries are now 
invited for prices on both carload 
and less carload quantities. 


SOLVAY PROCESS DIVISION 


| Allied Chemical & Dye Corporation 


ro | 61 Broadway, New York 6, N. Y. 


hemical | 

BRANCH SALES OFFICES — 
«+ Chicago «+ Cincinnati 
New Orleans + New York + 
« St. Louls «+ Syracuse 


+ Cleveland 


Hoston « Charlotte 
Philadelphia 


Detroit + Houston - 
Pittsburgh 
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A new foam extinguisher, Unox, 
gave a solid performance in recent 
firefighting tests when 660 gal. of 
kerosene, set afire in a 2,500 sq. ft. 
diked area around a water tank, 
blazed furiously. At a signal, Unox 





Aerated Foam Douses Flames in Record Time 


foam—a 1-2% water solution of 
Tergitol wetting agents whipped to 
a dense foam—began to pour over 
the top and down the sides of the 
fire-beset tank. In 74 min. the 
tank looked like a frosted wedding 





cake and the fire was out. Ex- 
tinguisher used: 26 gal. of Unox 
concentrate in a total volume of 
1,600 gal.—Carbide and Carbon 
Chemicals Co., New York 17, 
ma ks 150A 








mil; 2 mil Mylar handles 4,500 v. 
per mil at 25 C. and 60 cycles. 

Insulation resistance: Second 
only to polystyrene among com- 
monly used dielectrics but pos- 
sesses a higher softening point. 
Mylar’s resistance at 140 C. is two 
decades greater than that of plastic 
impregnated paper. 

These properties suggest Mylar’s 
use as a moisture proof, chemically 
inert lining for drums used to ship 
corrosive chemicals (see cut); a 
tough, dimensionally stable base 
for industrial and electrical tapes; 
a component in many types of elec 
trical insulation.—E. I. du Pont de 
Nemours & Co., Inc., Wilmington, 
Del. 148D 
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Low density silica gel—4.5 lb. per 
cu. ft.—becomes _ transparent 
when mixed in vehicles, remains 
in suspension indefinitely in 
most organic solvents. Syloid 
244 is extremely fine—particles 
are 1-2 microns—and highly oil 
absorptive—240 Ib. per 100 Ib. of 
silicon dioxide.--Davison Chem- 
ical Corp., Baltimore 3, Md. 

150B 


Benzoate plasticizer Flexol 77-G is 
available now in tank car quanti 
ties. It’s compatible with polvy- 
vinyl chloride, acetate and buty- 
ral; cthyl cellulose; polystyrene; 
acrylates; cellulose acetate butv- 
rate. Price: 32¢ per Ib.—Carbide 
and Carbon, New York 17, N. Y. 

150C 


A foam-reducing, surface active 
agent being used extensively in 
rubber and resin paint manufac- 
ture is Polyethylene Glycol 400 
Monolaurate $-307. This prod- 
uct is a good pigment wetting 


agent, paint leveler and emulsi- 
fier yet does not cause excessive 
foaming.--Glyco Products Co., 
Inc., Brooklyn, N. Y. 150D 


A cashew bisphenol, cardolite 6463, 
having a molecular weight (410) 
nearly twice that of the usual 
bisphenol, shows to advantage 
as an epoxy resin intermediate. 
Only half as much epichlorhy- 
drin is needed and, once cured, 
the resins have greater flexibility. 

Irvington Varnish Insulator, 
Irvington 11, N. J. 150E 


Benzoic acid esters of diethylene 
glycol (Benzoflex 2-45) and di- 
propylene glycol (Benzoflex 9-88) 
—first commercial low-freezing 
plasticizer of its type—are avail- 
able. As primary plasticizers for 
vinyl chloride resins, they lower 
processing time and temperature. 
~Tennessee Products and Chem- 
ical Corp., Nashville, Tenn. 

150F 
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VALVES 


INSTALL 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Manufacturing Licensees for Canade PORN Pn Os eee Manutaccuring Licensees for U.S.A. 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

S575, COTE ST. PAUL ROAD, MONTREAL, 2, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 

Telephone: WILBANK 3181 Cable: ROBCO Cable: KLINGDALE 

Branches st: SYDNEY, N.S. HALIFAX, NLS, OTTAWA, Ont, TORONTO, One. 

HAMILTON, Get, WINNIPEG, Man, EDMONTON, Aka, VANCOUVER, &.C. 
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When you buy pentaerythritol 


make the advantage Decuswe 


... Specify Celanese* | Py 


Manufacfurers know the advantages of pentaerythritol in alkyd resin produc- 
tion: more rapid bodying . . . superior gloss and gloss retention . . . greater 
hardness .. . water, alkali and weathering resistance. 

Now, many are finding that Celanese P.E. assures them a new high level 
of purity and uniformity —the result of a continuous production process using 
Celanese Formaldehyde and Acetaldehyde. They’re discovering ingredient 
savings through its higher hydroxyl value. Its lower color rating saves on white 
pigment. The problems of filtering and frothing during cooking are minimized. 

These manufacturers are benefiting from the handling efficiency of pallet- 
ized unit-ton shipments... the convetience of bulk stocks warehoused in 
Newark (N. J.), San Francisco, Chicago, Los Angeles and Oakland . . . as 
well as the extra economy of mixed carloads of Celanese P.E., Paraformal- 
dehyde, and Glycols. 

The Alkyd Resin Group of the Celanese Technical Service and Application 
Laboratories is prepared to assist you in making complete formulations, tests 


*Reg. U.S. Pat. Off. and cost analyses. 


CELANESE CORPORATION OF AMERICA e CHEMICAL DIVISION e 180 MADISON AVENUE e NEW YORK 16, N. Y. 
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Save Time and Money 
on Corrosion-Resistant 
Line Assemblies... 


-- with TRI-CLOVER 
Stainless Steel Fittings 


Among the most important factors governing the selection of 
corrosion-resistant fittings, piping and line assemblies are: (1) 
The assurance of full corrosion-resistance in the actual material 
and in the finished assemblies; (2) The assurance that the manu- 
facturer has had ample experience and ability in producing a full 
range of corrosion-resistant material; and (3) assurance that actual 
costs for installation will be as low as possible, commensurate with 
the quality of the finished assemblies. 
When you specify TRI-CLOVER stainless steel fittings, pipe, 
tubing and pumps you can be swre that all of the above factors have 
been met... And you can be swre that you are getting full corrosion- 
resistance in every fitting and fitting assembly . . . thanks to Tri- 
Clover’s specialized experience in solving corrosion-resistant 
piping problems for chemical-process industries from coast to inci Se 
coast. 
STAINLESS STEEL CLAMP-TYPE CONICAL FIT- 
TINGS . . . raquires only two simple ferrules 
and clamp to assure leak-tight joints thru the 
use of Teflon gaskets. Fast, simple assembly and 


L A D I S H c O E disassembly—Just one of the complete range 


of Tri-Clover Stainless Steel fitting types to 


Tnri-Clouer Division meet practically every corrosion-resistant pip- 


ing requirement, 








KENOSHA WISCONSIN 











See your nearest TRI-CLOVER DISTRIBUTOR 


EXPORT DEPARTMENT, 8 So. Michigan Ave., 
1354 THE Complete LINE Chicago 3, U.S.A. 
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Its openings are so 


This Dicalite cae “ } : small that even such 


micro-solids as bacteria 


E ilter Ca ke " . ZF. and colloids cannot pass 


... but there are so many 
openings that you get fast 


“Micro-Sieve’” * t * “~ flow through the filter. 








That, in a nutshell, is the reason for both the brilliant And you can depend on Dicalite quality. Starting 
clarity and high production achieved with Dicalite filter- with the country’s finest crude diatomite, all Dicalite 
aids. This efficiency is directly due to the unique struc- materials are processed under a rigid system of con- 
ture of the diatom particles—elongated or otherwise tinuous control. Write for Bulletin B-12—or a Dicalite 
irregular in shape. They build up in a “lattice-work” Engineer will be glad to call and discuss a problem or 
pattern which makes the filter cake a “micro-screen.” any project you have in the works. 

Chemically inert, sterilized in processing, Dicalite — on mT om 


is suitable for filtering all types of liquids from acids =” a a 
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including antibiotics, beverages, foods, metals, oils, 

















sugars, varnishes, wines and many others. 
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DICALITE DIVISION » GREAT LAKES CARBON CORPORATION, 614 SO. FLOWER STREET, LOS ANGELES 17, CALIFORNIA 
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CHEMICAL MOTORS 
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These Performance Rated features 
resist chemical corrosion 


e Cast-iron fan guard 








e Cast-iron terminal box 
Cast-iron frame and end brackets 


Either bronze or aluminum fan 
available to you 


Fan constructed to operate in either 
direction of rotation 





| Performance Rated motors are offered by 
Rib type ¥ CENTURY to match the motor to the job. The 


construction : ° , ° 
Ganmeiie aki lowest cost motor is the properly applied motor. 


or without steel ' The wide range of sizes and other features in 
ri iy ag Century’s Performance Rated line means you get 
100 H.P. Steel Century motors application engineered to match 


fan guard. whatever equipment you want to drive. 


e Mail this coupon to find out how Century Performance Rated 
motors can help you on your current project. 
Dual frame type 
available in 3 


to 40 1.P, sizes TO Century Electric Co. 1806 Pine Street, St. Lovis 3, Mo. 


Send me information about 


{[] Chemical motors e The Century Perform- [ zt NEMA motor Re-rating 
¥ ance Rated line — frame dimensions 


“Air-over- ‘ 

motor” type in ié Name 
1-1%-2 H.P. sizes. __.. SFr 
Steel frame. 


Address 





Porformance-Rated (Sy, CENTURY ELECTRIC COMPANY 
[ 


1/8 to 400 H.P. 
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G-E Cabinetrol” Panels 
Are Custom-engineered for 


Your Exact Specifications 


STANDARD COMPONENTS assure fastest possible production and delivery 
of your panels. Modern factory techniques speed completion of your order. 
YOUR REQUIREMENTS are followed exactly. Thorough examination and 
testing assure “‘job-tailored” performance. 

EXPERIENCED G-E ENGINEERS—working closely with you—design the 
unit to meet your application. 

Cabinetrol panels are not costly, improvised modifications of some other 
type of control center. These panels form a standard low-voltage control 
system which handles all motor types up to 600 hp from a central location. 
You get the time-saving and money-saving advantages of standard compo- 
nents which are custom-assembled. 

For complete information, contact your nearest G-E Apparatus Sales 
representative. Or write for the descriptive bulletin, GEA-3856. Section 
780-4, General Electric Company, Schenectady 5, New York. 


*Reg. trade-mark of General Electric Co. 
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WHEN 
CORROSION 
IS CRITICAL 











Ootimum tube 
for the job = 


Tube Selection 


Wit % Cn, temp, atmos) + 


¢ 





Cannot be Reduced to a Formula 
=—even a complicated one 


Selection of the proper grade of stainless steel for a 
particular application is a relatively complex problem and 
involves manufacturing, metallurgical, chemical and eco- 
nomic considerations, Although it is complex it has been 
made easier by industrial research. Data accumulated 
through years of research and experience gained in help- 
ing to solve varied application problems are now available 
to guide the user in the solution of his present problems. 


It is practically impossible to list all the media in which 
stainless steels will resist corrosion. It is even more diffi- 
cult to enumerate all the conditions under which the 
stainless steels will resist effectively the corrosive effects 
of such media. Frequently, a relatively minor contami- 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio—Welded Carbon Steel Tubing 


TA-4061(P) 
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mes THE BABCOCK & WILCOX COMPANY 


nant, when combined with the main reagent, will cause 
a more detrimental corrosive action than the latter by 
itself. This is particularly true of iron salts which, in 
the presence of chlorides, often prove to be a very potent 
corrodent, producing pitting. 


It is always advisable to test a sample under actual 
operating conditions, especially before extensive untried 
installations are made. Proper tube selection starts with 
expert opinion, available to you through Mr. Tubes, 
your nearby B&W Tube Representative. There is no sub- 
stitute for the kind of experience with pressure tubing 
problems you'll find at B&W. Ask Mr. Tubes for help 
in matching tubes to jobs. 























Built for Commercial Solvents Corporation, this C & 1 
Ammonia Oxidation Plant 

has a battery of 

three 60 ton units. 
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Whats to mootove acid 2 


Here's one of the latest additions to an already impressive string of nitric acid plants designed 
and constructed by C & I. It's Commercial Solvents’ new 180-ton-per-day installation at Sterlington, La. 
Nitric acid will be used to make solid ammonium nitrate by C.S.C.’s single step Stengel process. 


In recent years, 90% of America’s nitric acid plants have been designed, engineered and erected by 
C & I. Due to vast experience in this field, C & I is able to deliver these plants at a fixed cost on a 
fixed date with ‘performance and production guaranteed, C & I is also prepared to furnish the newest type 
Ammonium Nitrate Solutions and Solids Plants and Complex Fertilizer Plants on this same basis. 


] ’ 
Specialists in [s Processing Ammonia 


THE CHEMICAL & INDUSTRIAL CORP. 


CINCINNATI 26, OHIO 
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There’s no limit to what you 
can do with the right tubing! 


make power to light a city... 


There are more than 12 miles of Globe seamless pressure 
tubing (carbon, alloy, and stainless) in this modern boiler 
which is a vital part of the electric power plant that 
serves a large metropolitan community. 


or lift a load of dirt... 


Mounted on a dump truck, these twin hydraulic hoists are 
built to handle heavy loads. Design and production is 
simplified by making the telescoping arms of Globe 
mechanical tubing. 











transfer corrosive liquids . . . 


Black liquor, used in production of kraft papers, is highly 
corrosive and has fo be carried under pressure in multiple 
effect evaporators. Gloweld (electric welded) Stainless 
Steel Tubing was found to do the job best—at lowest cost. 


Ta are probably a thousand and one differ- 

ent tube applications that could be made in 
your own products or industry. Check the pos- 
sibilities. Globe engineers will be pleased to give 
helpful advice on how the right tubing — Globe 
tubing — can help you save time, save money, 
save manpower. Write for literature on any of 
these products. 


STEEL 
TUBES 


GLOBE STEEL TUBES CO. 
MILWAUKEE 46, WISCONSIN 
Field Offices: Chicago * Cleveland * Detroit * New York 


Philadelphia * St. Louis * Denver * Houston 
San Francisco * Glendale, Calif. 





ALLOY STEEL: to meet heat, corrosion, 
pone, and structural strength prob- 
ems. Carbon Moly, Chrome oly 
Nickel and others. Sizes: O.D. from 
14 to 6 inches. Wall thickness .035 to 
1.000 inch. 


CARBON STEEL: for load bearing struc- 
tural members with strength, least 
weight . . . for fast, low-cost manufac- 
turing of machine parts or pressure 
tubing a Low and medium 
carbon. Sizes: O.D. % to 7% inches. 
Wall thickness: .028 to 1.000 inch. 
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A quick check list of GLOBE STEEL TUBES 


STAINLESS SEAMLESS: in sizes from 14 
inch to 6 inches O.D., and in pipe sizes 
14 inch to 6 inches, standard, extra 
strong and double extra strong weights. 


STAINLESS WELDED: Gloweld electric 
welded stainless steel tubing offers 
many economies. Sizes: O.D. %4 to 5 
inches. In standard wt. pipe sizes 4% to 
2 inches. In lightweight pipe sizes 4 to 
41% inches inclusive. 


HIGH PURITY IRON: Globeiron tubing 
is 99.5% pure ingot iron. For applica- 
tions where ductility, toughness, easy 





weldability and easy forming are de- 
sired or for use where magnetic per- 
a and electrical properties are 
required. 


SPECIAL ANALYSES: Globe Steel Tubes 
Co. regularly produces tubing to spe- 
cial customer specifications, Consult 
with Globe’s representatives for analy- 
ses to suit your needs, 


GLOBE WELDING FITTINGS: seamless, 
carbon and stainless, available in a 
complete line of sizes and weights 
through Globe distributors in key cities. 
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YOU GET MORE VALUE 


...More years of productive life 
wih VULCAN ROTARY KILNS 


sah Aaa (niin wy acer ar 


Here is one of the newest lightweight aggregate owdered coal, and producing ‘‘Solite”’ controlled 


lants in the Southeastern section of the United 

States. It is the Carolina Solite Corporation, 
near Aquadale, North Carolina, a subsidiary of 
the Southern Lightweight Aggregate Corp. 


ightweight aggregate. The finished ‘‘Solite”’ is a 
tough, hard manufactured lightweight aggre- 
gate identical in characteristics to that produced 
by the parent companies’ Bremo Bluff operation. 


The Aquadale operation is another instance of 
the successful re-use of VULCAN rotary kilns, 
in the lightweight aggregate field, where the 
Vulcan Iron Works had no record of Carolina 
Solite Corporation owning Vulcan kilns. It is a 
good example of the ruggedness of VULCAN 
equipment, since these kilns had already served 
a very useful and normal length of life in 
another industry before going into light- 
weight aggregate. 


The above illustration shows two rebuilt 
VULCAN rotary kilns, 7x8x135’, fired with 


Any information on items listed below 
will be sent to you immediately: 


Rotary Kilns, Coolers and 
Dryers 


Rotary Retorts, Calciners, Etc. 
Improved Vertical Lime Kilns 


Automatic Quick-Lime 
Hydrators 


Briquetting Equipment 
Open-Hearth Steel Castings 


VULCAN IRON WORKS 


NEW YORK OFFICE WILKES-BARRE, PA., U.S.A. 
50 CHURCH ST., N.Y., N.Y. ESTABLISHED 1849 


Heavy Duty Electric Hoists 
Self-Contained Electric Hoists 
Cast-Steel Sheaves and Gears 
Diesel Locomotives 

Electric Locomotives and Larrys 
Steel Plate Fabrications 
Hydraulic Presses 


If you and your Company have any questions 
regarding Rotary Kilns for any application, 
The Vulcan Iron Works, with their 105 years of 
experience, will be there on short notice to assist 
you in every way possible. Why not write today 
for their 28-page Rotary Kiln Bulletin A-442. 


CABLE ADDRESS 
“WULWORKS WILKESBARRE” 
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DARCC 


ATLAS POWDER COMPANY 


DARCO DEPARTMENT - 


Darco General Sales Offices—60 EAST 42nd STREET, NEW YORK 17,N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





COUNTER-CURRENT USE OF DARCO SAVES 
CARBON IN PURIFICATION PROCESS... 


If you have been using, or are plan- 
ning to use Darco activated carbon 
for purification of a solution, it will 
pay you to investigate the econom- 
ics of various methods of treatment. 
From the standpoint of carbon con- 
sumption, the counter-current tech- 
nique generally gets the most “mile- 
age” out of carbon . . . often saving 
as much as 40 per cent in comparison 
to simple, one-shot treatment. 


This method, perfected by Darco 
technicians, uses the same carbon 
twice ... and performs treatment in 
two steps. The untreated liquid is 
first partially purified with Darco 
that has already been used once. 
The final purification step uses new 
Darco. It can be seen that as the 
liquid moves from the first to the 
second treatment stage, Darco moves 
in the opposite direction . . . hence 
the counter-current name. 


This method is efficient because it 
divides the adsorption into two 
parts. The more difficult part (the 
removal of the last portion of im- 


purity) is given to the new carbon. 
The easier part (the removal of the 
first portion of impurity) does not 
require new carbon and can be done 
by partially spent carbon. 


The lower dosage of carbon that this 


method makes possible not only cuts 
carbon costs but also reduces the 


amount of liquid lost in the filter 
cake. This is an important considera- 
tion when treating costly liquids. 


For a discussion of the techniques 
and equipment requirements, send 
for our booklet, ‘‘Handbook of 
Counter-Current Treatment with 
Activated Carbon.” 


Dye sealer solutions kept clean with Darco 


the color values of finished goods will 


The use of Darco activated carbon for 
purification proves useful not only in the 
treatment of products but also of solu- 
tions used in processing. A typical ex- 
ample of the latter class of applications 
is the way Darco helps to keep dye 
sealer baths in good condition. 

These solutions are used in a dyeing 
process where produets are immersed in 
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the color-bearing material in one tank, 
then transferred to a sealer solution 
which “‘sets”’ the dye. As various colored 
dyes are used, the sealer solution soon 
collects a number of different hues car- 
ried over by the products. 

The more murky it gets, the greater is 
the probability that carried-over dyes 
will contaminate the products, and that 


vary from the desired uniformity. 


The cure for this ailment was simple. 
The sealer solution is circulated through 
granular Darco, which effectively takes 
out the undesirable dyes that accumu- 
late in the tank. The sealer stays in top 
condition... and at exceptionally eco- 
nomical cost. 


l6] 





more engineering-minded production men read it... more 





Wow! You'd have thought we’d run all the ads upside down, judging from adver- 
tisers’ reactions when CHEMICAL ENGINEERING switched to a new arrangement for 
ads and editorial pages this year. They calmed down soon enough though . . . 
when they found out how you readers had asked for the new format and how 
pleased you were with the results. 


Your comments were responsible, you know. From letters and surveys, we learned 
your preferences . . . found you liked the wide representation of top suppliers in 
the ads, the practical “how-to” approach in reading matter. Getting a physical 
layout to satisfy everybody was a little tougher. But when we discovered how 
so many readers clipped CE articles yet wanted to keep the rest of the issue 
intact, we knew tightening up editorial make-up was the answer. 


Guess a lot of our advertisers hadn't thought much about these points. Many of 
them didn’t know about the research that guides CE’s editors. Few realized we're 
constantly probing and testing preferences on format and reading material, were 
amazed to learn we'd been surveying 1000 subscribers every month. Liked the 
idea fine, once they found out you readers sparked the changes. 


Fact is, most everybody likes the new make-up now. The concentration of full 
editorial pages lets you find your favorite departments faster, they're easier to 
read and you can file selected materia! without destroying the rest of the book. 
Editors and layout men approve it, advertisers are happier, your comments have 
been gratifying. What more could we ask? 


Only this . . . any time you've got a criticism, an opinion or a new idea to make 
CE better, just tell us about it. We'll encourage your suggestions and, whenever 
possible, try to incorporate them in your business paper. After all, you're the guy 
we're trying to satisfy. And there’s nothing we like more than to know you're 
getting your money’s worth . . . in CHEMICAL ENGINEERING. 


chemical engineers profit from it... 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N. Y. 





It Takes GOOD TUBING 
To Make GOOD PIPING... 

















and W F iD ; " 





| : : Makes Only the Best! 


The stainless steel piping, shown in the photo exceptional strength, and complete uniformity 
above, required the best tubing available. throughout. It's available in Stainless Steel, 
WELDCO was chosen for this important job Monel, Hastelloy, Inconel, Nickel, and Cupro- 
because it met the rigid specifications of the _Nickel, in tube and pipe sizes from 3” to 30”, 
buyer. It was selected, also, because of its Schedules 5 and 10, and 3” to 12”, Schedule 40. 
excellent fabricating qualities . . . easy to Whenever you need dependable tubing for 
bend, form, weld and assemble. special problems — or for regular applications 

WELDCO is lightweight and corrosion. — specify WELDCO, your best buy in top- 


resistant ...has a smooth inside finish, quality tubing. 


Whatever Your Needs In Tubing.... You're ’'Way Ahead With WELDCO 





rem CS "AS: I eRe EN sere gges mmemammeagemme p a 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. . . YOUNGSTOWN, OHIO 
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ALL 


MOTORS 


ARE 


NOT 
ALINE! 


FOR CHEMICAL SERVICE, Reliance 
Motors are built better to last longer. 
These Precision-Built Motors combine 
maximum strength with tough, chemical- 
resistant Reli-X insulation and corrosion- 


resistant frame and bearing brackets. 
Write for Bulletin B-2101. 


RELIANCE — 


1063 Ivanhoe Road, Cleveland 10, Ohio eo Sales Representatives in Principal Cities 
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ThavVantate: 
JUality ingredient: That 


w» {Pt eyompee... 


why Nialk 


90 Many exacting applications 
> ~ € . 


NIALK TRICHLORethylene: For fast, low-cost de- 
greasing of metal parts, NIALK TRICHLORe thylene 


is enjoying 4 rapidly growing acceptance. 


superior degreasing agent cleans and dries in 


record time...is nonflammable. . .can be heated 


by either gas, steam or electricity. ..and is 
completely re-usable after distillation. 


his 


It is dependable performance like this that has 
earned for all NIALK chemicals the confidence of 


many American industries. 
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Have YOU a corrosion problem 
one of these glass products can cure ? 


Corrosive liquids create special prob- 
lems. Your pipes, coolers, and frac- 
tionating columns forever need atten- 
tion, repairs or replacement. Product 
contamination is common. There’s 


no fast, sure method of cleaning 
corroded equipment. 

Why put up with these headaches 
when you can easily avoid them with 
Pyrex brand glass equipment? 


These are reasons why glass takes the headaches out of corrosive liquids: 


. Glass does not rust .. . It’s unaffected 
by all acidic solutions and acids except 
hydrofluoric. 


Glass is non-contaminating . . . The 
high chemical stability of Pyrex brand 
glass equipment assures product purity. 


Glass is transparent ... You see what’s 
happening as it happens. You have an 
immediate visual check on conditions 
within the equipment. 


Glass is easy to clean... There’s no 
place for deposits to build up on its 
hard, smooth surface. 


DISTRIBUTOR LIST 


BELMONT, CALIFORNIA 
FRESNO 17, CALIFORNIA 
NEW HAVEN, CONNECTICUT 
ATLANTA 1, GEORGIA 
CHICAGO 44, ILLINOIS 
NEW ORLEANS, LOUISIANA 
CAMBRIDGE 39, MASS 

ST. LOUIS 4, MISSOURI 
LODI, NEW JERSEY 
ALBANY 5, N. Y. 
BUFFALO 5, N. Y. 
ROCHESTER 3, N. Y. 
HATBORO, PA. 
PITTSBURGH 19, PA. 
HOUSTON 7, TEXAS 
SEATTLE 4, WASHINGTON 
TORONTO, ONTARIO, CAN. 
MONTREAL 3, QUEBEC, CAN. 
VANCOUVER, B. C., CAN. 


CHEMICAL ENGINEERING 


Glass Engineering Laboratories 
Valley Foundry & Machine Works 
Macalaster Bicknell Company 
will Corporation of Georgia 
Fred S. Hickey, inc. 

W. H. Curtin & Company 
Macalaster Bicknell Company 
Stemmerich Supply, Inc. 
Mooney Brothers Corporation 

A. J. Eckert Industrial Sales Corporation 
Will-Buffalo, Inc. 

Will Corporation 

Sentinel Glass Company 

Fisher Scientific Company 

W. H. Curtin & Company 
Scientific Supplies 

Fisher Scientific Company, Ltd. 
Fisher Scientific Company, Ltd. 
Scientific Supplies 
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5. Glass is strong ... Pyrex brand glass 
No. 7740, used for pipe, cascade 
coolers, and towers, has great physical 
and thermal shock resistance. 


Glass is economical . . . Installation is 
simple. Maintenance is negligible. You 
will find the initial and maintenance 
costs of PyREx equipment low. 


It will cost you nothing to find out if 
PyrEX brand glass equipment can help 
you. And finding out may bring important 
savings. Write, wire, or phone the nearest 
Corning plant equipment distributor listed 
below. Or mail the coupon. 


Far Left: PYREX brand “‘Double-Tough" Glass 
Pipe ends replacement of corroded lines... 
simplifies cleaning . . . enables you to see 
what's. happening inside the line. 

Available in 1” to 6” I. D. with all 
standard fittings, as well as sink traps. 
Your plant personnel can handle Pyrex 
pipe without special training. 

For information and pictures, check the 
coupon below for “Pyrex brand Glass 
Pipe in the Process Industries” (EA-1) 
and “Pyrex brand ‘Double-Tough’ Glass 
Pipe and Fittings” (EA-3). 


Left: PYREX brand Fractionating Columns give 
you unusual advantages in solving frac- 
tionating and absorption problems. No 
corrosion, no contamination. And you see 
flow, performance and condition of product. 

Available in 4” and 6” sizes with any 
number of plates. 

Standard packed columns are available in 
4”, 6”, 12” and 18” inside diameter sizes. 
Can be packed with Pyrex brand Glass 
Rachig Rings. Check the coupon for data 
sheet of helpful information and applica- 
tions. 


Above: PYREX brand Cascade Coolers give 
you low cost per BTU transferred, plus 
low cost operation. As many as 40 tubes 
can be stacked vertically in a single unit 
(20 tubes under one trough) to meet 
varied requirements. You can use cheap 
river or sea water as the coolant. 

Check illustrated bulletin (PE-8) on 
the coupon for complete information on 
Pyrex brand Cascade Coolers. It demon- 
strates why Pyrex tubes provide high heat 
transfer. 


Name 
Company 


Address. 


Please send me the material checked below: 

“PYREX brand ‘Double-Tough’ Glass Pipe and Fittings Catalog” (EA-3) (] 
“PYREX brand Glass Pipe in the Process Industries” (EA-1) (_) 

“PYREX brand Cascade Cooler Bulletin” (PE-8) [_] 

Data sheet on Fractionating Columns [_] 


o-ciisnnrpiiins-gnittelscaeinenstapiviibcien tap ateiiid den en ecaniioninnia tn anidinenianaiaediesabipniiiy 
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CORNING GLASS WORKS 


18 Crystal Street, Corning, N. Y. 


Zone State 
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THE NATION’S LEADING ... 


id nO) ee 


UNIT 
HEATERS| 


Grid is a completely different unit heater— all cast iron con- 
struction that stands up well against corrosive acid fumes of 
HCL, Clo, ete GRID Unit Heaters have provided trouble-free 
service for over 24 years in the chemical industry-a record 
possible because: 


GRID is an all cast unit with finned heating sections and 
headers tested to withstand steam pressures up to 
250% P.S.1 

GRID construction uses no brazed, soldered, rolled or welded 
connections between condenser and headers. A specially 
designed threaded nipple assures a precision, leak- 
proof fit. 
construction has all similar metals in contact with steam, 
thus preventing electrolytic corrosion which eventually 
occurs in copper type unit heaters where steam passes 
from iron pipes into copper cores. (Write for booklet 
CORROSION IN UNIT HEATERS). 
construction resists corrosion from fumes present in most 
types of industry. 
design incorporating low outlet temperatures, proper fan 
sizes and motor speeds, assures delivery of warm com- 
fortable air in ample volume to the working level. No 
stratification of warm air at the ceiling to waste your 
fuel dollars. 


There are units cheaper than GRID but there is none better. . . 
y.¥ start saving money the day you install GRID Unit Heaters. 
Write today for complete catalog .. . also ask about GRID 
Blast Coils. They are ideal for many uses throughout the 
chemical processing industry (Catalog BC-1049), 


D. J. MURRAY MANUFACTURING CQ 
Wlaruffadlectoes Sunce 03) + Wausau. Wisconsin 


Representatives in all principal cities. 


ABBOTT 
LABORATORIES 


AMERICAN 
CYANAMID 


ANSUL 
CHEMICAL CO. 


BENZOL 
PRODUCTS 


BUCKEYE CLIFFS DOW 
COTTON Olt CO. CHEMICAL CO. 


COLUMBIA 
SOUTHERN DAVISON 


CHEMICAL CHEMICAL CORP. 
corp. 


DIAMOND 
ALKALI CO. 


awe 


GENERAL 
ANALINE & 
GENERAL 
CHEMICAL DIV. 
ALLIED CHEM. 
& DYE CORP. 


DOW 
E. |. DuPONT 
CHEMICAL de NEMOURS, 
co. . INC. 


HARSHAW HERCULES HOFFMAN 


CHEMICAL CO. POWDER La-ROCHE INC. 


HOOKER 

ELECTRO. 

CHEMICAL 
co. 


MATHIESON MERCK 


CHEMICAL CORP. & CO., INC. 


MONSANTO NATIONAL NAUGATUCK 


CHEMICAL CO. ANILINE CHEMICAL 


PHILLIPS SHARPLES STAUFFER 


PETROLEUM CHEMICALS CHEMICAL 


VICTOR 
CHEMICAL 
WORKS 


UNION CARBIDE 


& CARBON 
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INSIDE STORY OF A 
BETTER PUMPING VALUE 


IMPELLER 


BRONZE 


BALL 
BEARING 


IMPELLER-AND- 
SHAFT 
ASSEMBLY OF 


A “BUFFALO” 
DOUBLE SUCTION 
PUMP 


Take a look at the “heart” of a 
clear water pump that is built 
for performance and endurance! 
Note the oversize shaft and ample 
ball bearings to stand the severest 
continuous - service strains. The 
double suction enclosed impeller 
is hydraulically balanced and has 
vanes and shrouds shaped for 
maximum efficiency. The two 
large bronze wearing rings on 
either side of the impeller pre- 
vent leakage, thus keeping effi- 
ciency high. 





COUPLING 
HALF 


BEARINGS 


‘Buffalo’’ Double Suction Pump 


And in the pump casing, water 
passages are simply formed with 
ample area to avoid friction losses 
and sudden changes of velocity. 
(Top half of casing is easily re- 
movable without disturbing pip- 
ing, for quick servicing of im- 
peller and stuffing boxes). 

Here is a pump that cuts your 


BUFFALO PUMPS, 


501 BROADWAY 


costs where economy really counts 
—in continued high efficiency, 
in freedom from breakdowns, in 
easy maintenance and the kind 
of lifetime performance you need 
on your pumping job. Write for 
Bulletin 955-P and check com- 
struction data on these pumps in 
sizes from 10 to 14,000 gpm. 


BUFFALO, N.Y. 


Subsidiary of Buffalo Forge Company 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


a BETTER CENTRIFUGAL PUM P | oh Be ef tiQquio 
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Bailey Control Drive, Type AC44P Model 200. 
Only $210.00 F.O.B. Cleveland, complete with 
enclosure, positioning relay and hand operator. 


Want Better Flow Characteristics 
from Your Regulating Devices? 


This new, small, piston-operated Bailey Control Drive will The New Bailey 
improve the flow characteristics of butterfly valves, damp- Control Drive 

ers, hydraulic couplings, feeders and similar regulating 
devices. Adjustment is simple; any desired relation between gives you THIS— 
drive motion and pneumatic signal may be secured. 





You can install this compact pneumatic drive power unit 
in any position on a column, pipe, or flat surface—and con- Ln 
. . . . . * tl 

nect it to the regulating device with standard Bailey link- wee 


age, available from stock. 





> 





























. : . . a s % PNEUMATIC SIGNAL 
Speed (time required for full travel) is adjustable to suit 


your requirements. Bailey Control Drives operate on stand- instead of THIS 


ard SAMA pneumatic signal ranges of 3 - 15 or 3 - 27 psig. 


AVAILABLE FROM STOCK in 3 standard sizes f) 


Piston Piston Max. Approx. 
Dia. Stroke Torque Travel Dimensions 

Type Inches Inches ft-Ib Degrees Inches ot 
AC816 e 16 1500 90. 13x27x5) 7 


AC68 6 8 400 90 13x 19x 34 
4 4 75 75 1Ox 11x19 % PNEUMATIC SIGNAL 















































Coutrols for 
1054 IVANHOE ROAD TEMPERATURE 
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Lectrodryers serve This air-conditioning type 


Lectrodryer maintains a 


low humidity areas in -o:20 10% ceistive 


humidity in the antibiotic 
filtration room at the 
Pfizer plants Groton, Connecticut, plant 
all over the world 


of Chas. Pfizer & Co., Inc. 


Keeping relative humidity as low as 10% 

The battle against contamination may be lost if control of vaporous moisture is not 
pinned down. Your best weapon is a Lectrodryer*. It can maintain bone-dry conditions 
in a room, over a process, throughout a laboratory and in air or gas lines. . . without 
disturbing required sterility. It reduces moisture to a harmless level below the’ point 
where hygroscopic materials would be affected or their flow interrupted. 

Lectrodryers are helping to protect Pfizer quality in the United States, England, 
Belgium, Spain, Japan and South America. 

Lectrodryers use Activated Aluminas to adsorb moisture from air, other gases and 
organic liquids. They efficiently reduce dewpoints to below -100°F . . . reduce relative 
humidity to as low as 5%. They can work under pressures as high as 6000 psi. Main- 
tenance is minimized because these machines have few moving parts and Activated 
Aluminas will not wear out. 

Perhaps you can benefit by reading Lectrodryer literature or talking with Lectrodryer 
engineers. Write for Because Moisture Isn’t Pink, a booklet describing how industries 
are using Lectrodryers. Request any DRYness engineering information. Pittsburgh 
Lectrodryer Corporation, 303 32nd Street, Pittsburgh 30, Pennsylvania. 

in Engiand: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 


In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
In Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


CEKe 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT, OFF, 
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new grit 
requirem 


indicate a need for 
“Traylor-Made” Grinding Mills 


PSSSSSS SSS SS Seen genes a In producing a new or improved product, 
consider carefully your grinding operation. 
Trying to use mills originally installed 

to grind other products may prove to be an 
expensive economy. Just as every material 
you produce has to meet certain finished 
specifications, the mill used to grind that 
material must possess certain individual 
characteristics. No grinding mill can possibly 
be as efficient and economical to operate as 
a mill ‘“‘Traylor-Made”’ for its special 
process. Traylor Bulletin 8121 will show 
why a “Traylor” leads to greater profits. 
Mail the coupon for your copy today. 


TRAYLOR ENGINEERING & MANUFACTURING CO. . 
671 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York * Chicago + San Francisco 
CANADIAN MFRS: Canadian Vickers, Ltd., Montreal, P. Q. 


A “Traylor-Made”’ mill is probably the answer to my current 
grinding problem. Send me bulletin 8121. 


Name ___. FED EE ae oa Ere 
Company — 
Address 


( 
Primary Gyratory Crushers Rotery Kilns Secondary Gyratory Crushers Ball Mills Jaw Crushers Apron Feeders 
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General Electric Announces... 


NEW RECORDING CONTROLLERS 


AY 


as* 


Trasirtt 
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Featuring Reduced Maintenance and the ‘Magnetic Standard” 


General Electric’s newly designed recording 
controllers give you reduced maintenance 
through the ‘Magnetic Standard” in poten- 
tiometers and an improved bridge balancing 


unit in a-c bridge instruments, Eliminated 
are dry-cell batteries, standard cells and 
sliding cortacts, 


THE “MAGNETIC STANDARD” provides 
truly continuous standardization, as there 


is no lapse of control during standardization 
periods. This is especially important where 
a momentary loss of control has adverse 
effects on the quality of your product. 


FOR FURTHER INFORMATION contact your 
nearest G-E Apparatus Sales Office or write 
for bulletin GED-2100, Section 602-284, 
General Electric Company, Schenectady 5, 
New York. 
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GENERAL ($6) ELECTRIC 


call Ryerson 
for steel carbon, alloy, stainless 


Quick delivery from world’s largest stocks 


Whether you need a single piece or a truckload you can depend 
on prompt, personal service from your nearby Ryerson plant. 
So, for every kind of steel—when you need it—call Ryerson. 


RYERSON STEEL 


Principal products in stock: bars, structurals, plates, sheets, tubing, 
alloy & stainless steel, reinforcing, etc., also machinery & tools 


JOSEPH T. RYERSON & SON, INC, PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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Engineering With Models 


Industrial models are being used more and more in chemical industry. 


Here is a comprehensive report on two important types—scale and test. 


se of industrial models is by no means a new idea 

to the chemical industry, or to industry in general. 

But it has only been in the last few years that the idea 

of models—as research, design and construction tools— 

has gained general acceptance throughout the chemical 
process industries. 

This report deals with two important applications 

of models. 

The first has to do with scale models—how they 

are used in the design and building of chemical plants. 

There are various kinds, but the “engineering” scale 


model is by far the most important engineering tool. 

The second part takes up a different concept of 
models. It is the test or “scale-up” model. A chemical 
pilot plant falls into this classification. So does a wind 
tunnel, or an electrical analog machine. 

These two concepts are closely tied in to the broad 
field of chemical engineering. Scale models are find- 
ing wide acceptance as a valuable tool for the building 
of chemical plants. Test models are closely connected 
with process research and development—work that 
precedes design and’ construction. s 
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Scale Models 


For design, construction and training, scale models of 
chemical plants are proving to be valuable time and money savers. 


Here’s how to use them correctly. 


H. J. BOWEN 


The use of industrial scale models 
is not a new concept. As an engineer- 
ing and structural tool, they have had 
wide application in ship building, 
architectural design and mechanical 
mass production. 

But, until recently, the chemical in- 
dustry has been relatively slow in 
adapting the use of scale models to 
design and construction work. 





Jerr Bowen heads up Industrial 
Models, Inc., Wilmington, Del., 
which he organized in 1948. Before 
that he was 7 years with DuPont. 
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Chemical plants are complex and 
costly. It is this complexity and high 
cost that has been the incentive, as 
well as the deterrent, to the wide- 
spread use of engineering scale models. 

Our present period of industrial ex- 
pansion has acted as the incentive. 
Costs of plants has steadily gone up, 
and the shrinking dollar has increased 
investment per pound of production. 


The Case For Scale Models 
Today's designer is caught between 

the demands for lowering engineering 

costs; good design for new complex 


plants; and a shortage of competent 
enginecring talent. He needs a new 
engineering tool. A technique that 
will reduce design, capital and mainte- 
nance costs, that will speed up con- 
struction and operator training for fas- 
ter start-up—and still result in a well 
designed plant. 

More and more he is turning to the 
use of engineering scale models to 
help him achieve these goals. 

Ten years ago such a decision 
would have been difficult to make. At 
that time chemical plant models were 
expensive toys. They were built from 
final drawings and attempted to dupli- 
cate every complex detail. The cost 
was high—the timing late. 

This dual problem of model cost 
and timing has largely been solved by 
a number of model makers in this 
country. It’s been done by merging 
the knowledge of engineers having de- 
sign, construction and operating ex- 
perience, with that of craftsmen. 

What has evolved is the develop- 
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ment of standardized techniques for 
building models; and the elimination 
of the showing of unnecessary details. 

Essentially, the scale model is a 
three dimensional planning tool. To 
understand how it can be used, let’s 
trace the different phases of a scale 
model, as they develop during the de- 
sign and building of a chemical plant. 


Engineering Model 

We will be describing a particular 
type of model, called an “engineering” 
model. Actually a model may be 
started at any time during design, or 
even after design is completed. 

A model built after design is com- 
pleted is termed a “training” model. 
It is useful for detecting interferences; 
training operating labor. And it may 
be useful for construction if it is 
completed in time for the pipe erec- 
tion crew. 

The cost of the training model is 
usually about 0.1% of plant invest- 
ment and its justification is generally 
based on operator training. It’s built 
from checked drawings and reveals 
relatively few errors if a good checking 
job has been done by the designers. 
If the model detects serious errors, 
these must be corrected—usually de- 
laying plant startup. Minor errors de- 
tected by the model are usualiy not 
corrected—the owners prefer to live 
with the errors, rather than delay 
startup. 

The training model thus has limited 
design value. But the engineering 
model (a model built ahead of, or 
parallel with the blueprints) can be 
“of considerable value to the designer. 
The engineering model not only de- 
tects design errors early in the game 
—but tends to prevent errors creeping 
into the design in the first place. 
This engineering model costs about 
twice as much as the training model, 
because it is being continually revised. 


Phases of Scale Model 


First, a preliminary, engineering 
model is built from flowsheet data. 
It consists of a fictitious structure and 
movable equipment. Bay sizes and 
floor elevations may be quickly 
changed. Stairs, platforms, ladders, 
ventilation ducts, manholes, are fas- 
tened down with pressure sensitive 
tape. The model is used to establish 
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PHASE ONE. A preliminary engineering model is made, based on flowsheet data. It’s 
held together with tape and can be quickly changed. 


optimum equipment arrangement and 
minimum building. The major equip- 
ment can be quickly changed at this 
stage. 

Next a basic model is built quickly 
(without waiting for steel and equip- 
ment details) and moved to the design 
office. Major layout designs have been 
made on the preliminary model and 
used to build the basic. Design is flex- 
ible at this stage of the development. 
Equipment on the basic model is 
still movable. The model is revised 
on the spot if steel and equipment 
drawings later dictate it. Usually the 
base is laid off in 4 in. squares and a 
4-in. scale is normally used. 

The third phase involves piping 
design. The modelmaker (who is also 
a design engineer) and the piping 
designer lay out the piping systems in 
the model—working from flowsheet 
data. All important pipes, valves and 
instruments are shown. Pipe is de- 
picted with thin brass wires, each con- 


taining several discs to represent out- 
side diameters (including insulation). 

Piping drawings are not made until 
after the model has been reviewed 
and corrected by operating, main- 
tenance, and construction personnel. 
Piping drawings are mucli cheaper, 
since they are simply copied from 
the model. 

In the fourth phase, the model 
maker strips out the fine wires, and 
working from the drawings, installs 
full size (to scale) piping. This serves 
as a check on the drawings. Piping is 
coded; red for steam, green for water, 
etc. This fourth phase is optional. 

In the fifth phase, the model is 
sent to the construction crew. Here 
it is used by subcontractors in prepar- 
ing their bids; by construction people 
in planning building schedules. 

In the sixth phase, it’s sent to the 
manufacturing department and helps 
in the training of operating, mainte- 
nance, and supervisory personnel, 
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PHASE TWO. The basic model is quickly made up from the preliminary, and sent to 
the design office. There is still no steel or equipment details. 


Savings From Using a Model 


No way has been found to make a 
quantitative appraisal of model justi- 
fication. However, a semi-quantitative 
analysis can be made from the fol- 
lowing data, which is typical for the 
process industries. 

Estimated savings are based on the 
assumption that the engineering model 
is used in series by designers, con- 
struction forces, and operating per- 
sonnel. In Table I you'll see seven 
specific savings that a model can make 
in an ideal application. These savings 
are not made on all projects. Some 
savings depend on contractual arrange- 
ments (between owner and contrac- 
tor) and some of them upon the 
contractor’s method of operating. 

Practically all chemical companies 
contract major new construction proj- 
ects. Many contract design work. 


Piping Drawings 

The first savings item of $150,000 
represents the theoretical reduction of 
piping drawing cost for a typical $10 
million chemical plant, processing 
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fluids. Such a plant will contain 
around $2-million worth of pipe and 
the cost of piping drawings is normally 
around $300,000. A model can the- 
oretically save half of this or $150,000. 
This estimate is based on Table II 
which shows the statistical result of 
modeling 22 large projects for a dozen 
chemical and oil companies. 

Job #1 had 849 pipes in the flow 
diagrams and in the completed plant. 
While this piping was being designed, 
1,203 revisions were made to the 
piping arrangement, representing a 
revision frequency of 141%. The 
average revision frequency for these 
22 projects was about 100%—which 
means that each pipe line on the aver- 
age was designed twice. 

There are usually good reasons for 
making the revision, i.e., to shorten 
up the pipe run, or to obtain better 
access for operations, etc. Small per- 
cent of changes are made by the 
“perfectionist” who keeps changing 
the pipe layout to get insignificant 
advantages, It is the function of the 
leading designer to restrain the “‘per- 


fectionist” if the piping drawings are 
ever to be completed. 

If these statistics are average for 
the chemical industries—and we be- 
lieve they are—it is fair to infer that 
the cost of the piping drawings is ap- 
proximately doubled if the average 
pipe run must be designed twice. 

Many man-hours are required to 
reroute the average pipe run on paper. 
Several drawings usually have to be 
changed. And the piping designer 
must check his new route for interfer- 
ences with steel, concrete, electrical 
features and even other piping in 
the vicinity. This is an extremely 
tedious operation on paper and fre- 
quently one or two man-days are re- 
quired to route a single pipe line. 

If piping is routed in a model in- 
stead of on paper there will be just 
as many pipe revisions but they will 
be made in minutes instead of hours. 

In actual practice the model does 
not usually produce the full theoretical 
saving on piping drawings—because 
there is opportunity to make more and 
more pipe revisions to get the best 
possible pipe route for both operations 
and maintenance. This simply means 
the owner usually prefers to forego 
the saving in order to improve design 
quality; future operating and mainte- 
nance costs being far more important 
than the initial engineering cost. 


Table |—Process Plant Cost 
Elements 


$10,000,000 
2,000,000 
Earnings (before taxes) 15,000/day 
Engineering 
Piping drawings 
Training model....... 
Engineering model. . . 


Possible model savings 


Piping drawings...... $150,000 
Pipe & fittings 

Subcontracts......... 

Operator training. . . . 

200 Design errors... . 

Faster construction... . ? 


BS ciiceedwda ss) 15,000 
$308,000 + 
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The piping drawings which are 
prepared from the final model are prac- 
tically free of revisions since all the 
revisions have been made in the 
model. Consequently, drawings are 
much cheaper. The piping drawings 
may be copied from the model by 
less experienced draftsmen, tending 
further to reduce cost of drawings. 
Furthermore, double-line piping 
drawings are definitely unnecessary to 
detect interferences. Some designers 
double-line only very large pipe (18 in. 
and up) while other designers tradi- 
tionally double-line even the very small 
pipe (2 and 3 in. dia.). One of the 
largest process designers, “who starts 
double-lining pipe at 6 in. dia., esti- 
mates that such double-lining increases 
piping drawings cost by about 10%. 
“Double-lining” is the practice of 
showing pipe diameters with two pen- 
cil lines, instead of just showing cen- 
terline of pipe (single-lining). The 
model definitely obviates this expense 
and appears justified by this item 
alone. 


Pipe and Fittings 

Table I indicates the model can 
save up to $33,000 on pipe and fit- 
tings. Let’s say our average plant will 
have about 1,500 pipelines with an av- 
erage diameter of 3 in. and about 
5,000 elbows and tees. 


Table 11—Piping Revisions 


Revision 
Final No. of Fre- 

Job _—— Pipes Revisions quency 

1 849 1,203 141% 

2 773 749 96 

3 673 294 44 

4 1,032 1,439 142 

5 499 155 25 

6 374 158 42 

7 612 466 16 

8 152 18 12 

9 622 669 106 
10 1,099 622 57 
11 756 510 68 
12 473 261 55 
13 777 671 86 
14 488 474 97 
15 286 526 182 
16 111 142 128 
17 488 757 153 
18 1,117 1,568 140 
19 526 457 87 
20 1,580 1,740 111 
21 219 462 210 
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PHASE THREE. Working together, the piping designer and the modelmaker develop 
the piping (thin wire) on the model. Drawings are then made from the model. 


By routing pipe in the model and 
eliminating the extra bends, it’s esti- 
mated that about 20% of the elbows, 
i.e; 1,000, can be saved. This repre- 
sents $33,000, since a 3 in. carbon 
steel elbow welded in place (minus 
insulation) costs about $33. The pip- 
ing designer working on paper without 
benefit of model seldom gets the short- 


est pipe route due to the sheer diff-- 


culty of visualization. 

In contrast, the designer working 
with a model can immediately see the 
shortest route and will install a length 
of wire representing this route. He 
then modifies this to fit the process, 
after taking into consideration chemi- 
cal and physical variables and stress 
requirements. He winds up with the 
shortest possible route compatible 
with the process. 


Subcontract 

The figure of $100,000 is a “guessti- 
mate.” It is based on several reports 
from Singmaster & Breyer,’ Bakelite 
Division* and others. 
These reports indicate subcontract 





savings are very much larger than 
claimed here, but the reports are too 
few in number to be represented as 
average. Anywhere from 10-50% of 
plant investment is commonly sub- 
contracted and may include piping, 
electrical work, instrumentation, paint- 
ing and insulation. 

Fstimates for this work are invari- 
ably prepared from study of complex 
drawings where the estimator cannot 
see what his working conditions will 
be. To protect himself, he includes 
an “ignorance” contingency in his 
bid. The same estimator, if preparing 
the bid from a model, can easily fore- 
see scaffolding requirements, necessity 
for working in crawl space, and the 
precise scope of work. He does not 
need to guess and can turn in a lower 
bid. No one but the subcontractor 
knows the magnitude of the “ignor- 
ance” contingency but it is believed 
that 5-10% of the bid would be a 
conservative guess. 

Thus, where subcontractors are bid- 
ding on half of a $10 million plant 
and we assume their ignorance contin- 
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gency is 5%, they are adding $250,- 
000 to their bids. 

Assuming a model makes a saving 
on subcontracts, who gets it? The 
general contractor gets it if he has a 
lump sum contract with the owner. 
The owner gets the saving if it is a 
cost-plus job. The large general con- 
tractors usually subcontract only the 
insulation and electrical work since 
they have facilities for handling other 
types of work. The small general con- 
tractor, however, may have to sub- 
contract everything, so the amount 
of the saving will depend on contrac- 
tual arrangements and who is handling 
the job. 


Operator Training 

It is conceded by all who use models 
that they are useful for training new 
operators. When operator training 
begins, the new plant is usually com- 
pleted, so why have a model at all; 
why not train the operators in the 
full-scale plant. 


There are two reasons—the minor 
one being that operating people get 
in the way of construction people 
just finishing up the job. The major 
reason is the fact that an operator 
looking at the color-coded pipe in the 
model can see where the pipe starts 
and where it ends; he can see the 
entire building and all of the equip- 
ment at one time, making it possible 
for the supervisor to quickly orient 
him on both process and equipment. 

Alternatively, if he takes the trainee 
by the hand through the real plant 
he quickly gets lost in the jungle of 
pipes and equipment. Scores of 
models have been sold purely for this 
training purpose and it is safe to 
assume that the buyer has saved at 
least $10,000. This will approximate 
the cost of a training model for a 
$10 million plant. 


Two Hundred Design Errors 


It has been the practice of model 
makers to maintain daily recordg on 
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number of pipes installed in the 
model, number of revisions, design 
errors detected, etc. These records 
show that a model of a $10 million 
process plant built from unchecked 
drawings will turn up approximately 
200 design errors, of which 40-50% 
are actual interferences. The balance 
represent inaccessible valves and in- 
struments, dimensional discrepancies, 
etc. This assumes the designers were 
experienced and no complex structures 
were involved, Where inexperienced 
designers or complex structures enter 
the picture the number of errors found 
is much greater. The number of er- 
rors is proportional to plant size. 

Admittedly, a good checker will 
detect perhaps 98% of these errors 
in the drawings, but he catches them 
too late. Serious errors, of course, 
must be corrected, usually delaying the 
plant startup. 

Minor errors usually are never cor- 
rected; the owner prefers to live with 
them rather than postpone startup. 


PHASE FOUR. Wires are removed and full scale size piping put in. This is done from the drawings—and is a good check on their 
accuracy. The model is complete at this point, although changes can still be made. 
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These minor errors increase operating 
and maintenance cost. An accurate 
model will catch all of these errors 
and furthermore, will catch them 
sooner than the checker can. 

Very few errors creep into the 














‘ design when an “engineering” model 
is used. Because each design group can 
easily check the quality of their work, 

e.g., the steel designer will spot over- 






size beams, the electrical designer will 
see lights behind steam mains, the 
concrete designers note oversize pads 
and footers, etc. The detection of in- 
terferences is automatic. 

Operating and maintenance people 
point out inaccessible manholes, in- 
struments, etc. For the first time, this 
latter group can readily contribute to 
the design of the plants they must 
operate and maintain. All model users 
agree that this is a major contribution 
to design quality. 
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PHASE FIVE. It goes to the construction crews. 
in the scheduling of erection of equipment. 


Faster Construction 


Speed and cost of a construction 
project greatly depend on how skill- 
fully the work of the various crafts 
(electricians, painters, pipe fitters, 
masons, steel workers, millwrights, 
etc.) has been planned and scheduled. 
It seems self-evident that such plan- 
ning and scheduling can be done faster 
and more accurately by using a model 
and reports from various field groups 
confirm this. Specifically, how is a 
model used in the field? 

rhe ficld planning group should 
analyze the model in an attempt to 
visualize the work of all crafts and to 
insure a smooth and efficient job. 
Some items to be investigated are: 

a. Can scaffolding costs be spread 
over two or three crafts’ work? 

b. When is it most advantageous to 
start insulation, painting, etc? 

c. How many crafts can reasonably 
work in a given area at the same 
time? 

d. Can erection sequence be improved 
for: labor usage, equipment usage, 
time advantage, material handling, 
safety, cratt integration, storage 
facilities, ete? 

Prior to holding construction meet- 
ings, engineers and foremen should 
check proposed work on the model to 
eliminate errors of omission, duplica- 
tion and conflicts. Use the model (or (ie = == 
projected pictures) to explain to the — pyyasK SIX. The operating boys now take over. They can accomplish some of the 
audience the proposed work and ob- training of operating personnel right on the model. The result is fast start-up. 
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jectives. Areas of interest may be high- 
lighted by running colored ribbons 
from the model to a blackboard con- 
taining various legends. 

To minimize jurisdictional disputes 
between crafts, define the scope of 
work of each craft (in advance) by 
pointing it out on the model. 


Fabrication of Pipe 


The model should be in the pipe 
shack for use of draftsmen, who are 
working up piping fabrication draw- 
ings. Draftsmen can make rough iso- 
metric sketchesof complete pipe 
systems from the model, adding di- 
mensions from the prints. Foreman, 
engineer and draftsman can analyze 
sketches (using model as a guide) and 
decide location of field welds and break 
flanges. 


Erection of Pipe 

For pipe erection, locate the model 
as close to the work as practicable. 
Foremen can study their work on the 
model, analyzing the problems of la- 
bor, material handling, equipment, 
tools, space, etc., to eliminate omis- 
sions, conflicts and work duplication. 
They can study the erection sequence 
for errors and economy—check other 
erafts’ work in area for conflicts and 
necessary completed work—determine 
where materials, tools, and equipment 
will be placed—get the overall picture 
of the complete job; and develop a 
tentative work schedule and erection 
sequence for the erection crew. 

Where drawings are incomplete or 
indeterminate construction crews can 
use the model to clarify pipe runs, 
valve orientation. 

Work progress can be quickly seen 
if colored tags are affixed to each 
model pipe as it is installed in the 
field. Other tags can be used to indi- 
cate which vessels and pipes have 
been tested. 


Construction is further expedited - 


by eliminating superfluous pipe and 
elbows, interferences and other errors 
from the design, as mentioned previ- 
ously. 

No attempt is made in Table I to 
evaluate savings resulting from faster 
construction and early detection of 
design errors. These savings in isolated 
cases have exceeded all the other sav- 
ings combined. Occasionally a drastic 
design error can be evaluated in dol- 
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lars; but for the most part such savings 
estimates represent opinions not re- 
ducible to concrete figures. 


Startup 


When a $10 million plant must 
earn $15,000/day before taxes it is 
urgent that the plant operate at 100% 
capacity as soon as possible. This eco- 
nomic fact of life is the driving force 
behind the whole engineeripg effort. 

Numerous bottle-necks prevent early 
plant startup. Among them are con- 
struction labor inefficiency; comple- 
tion of drawings; procurement; last 
minute changes; interferences and 
other design errors. The model mini- 
mizes all of these bottlenecks except 
procurement. 

An accurate model guarantees there 
will be no interferences and no phy- 
sical design errors. If the model re- 
duces design cost as indicated it fol- 
lows that piping draws (which are 
last to go to the field) will be issued 
sooner. If construction planning and 
scheduling is improved as indicated— 
and if design errors are eliminated— 
construction efficiency is bound to im- 
prove, effecting an earlier plant com- 
pletion date. 

Most plants do not get up to 100% 
capacity promptly after startup because 
it is invariably found necessary to re- 
locate valves, instruments, pipe lines, 
correct safety hazards, etc., in the field. 
These items can all be corrected in a 
model before construction ever begins. 
Construction supervisors report that 
these last minute changes are greatly 
reduced by permitting operating and 
maintenance people to review a model 
before construction. 

Thus, use of a model early in de- 
sign greatly improves the chances of 
getting up to 100% capacity at an 
early date. It’s not possible to eval- 
uate this advantage but it is believed 
that many plants have been started 
up several days earlier than they would 
have been without benefit of a model. 


Pitfalls 

Probably a great many models have 
been built which were not justified. 
Observance of this list of “don’ts” will 
assure justification. 
1, Don’t permit the model maker to 
include “gingerbread” or model de- 
tails which do not have definite ap- 
plication. You cannot always justify 


showing lights, conduit, handrail, lad- 
der cages, flanges, curbs, etc. 

2. Don’t force designers to use a 
model; they must be sold on it. 
After all, they have design methods 
which work, and they are reluctant to 
tamper with design schedules to try 
something new. This resistance is 
normal inertia to change, and is met 
with whenever any untried idea is 
proposed. 

3. Don’t permit the “perfectionist” to 
delay design with insignificant changes. 
The model gives him an unprece- 
dented opportunity to do this. It is 
the business of the leading designer 
to remind everyone that this $10 mil- 
lion plant must earn $15,000/day. 
4. Don’t build the model too late. 
If you hope to get full engineering 
advantage, the model should be 
started as soon as approximate equip- 
ment sizes are known. A “training” 
model may be built after design is 
finished, but its utility is limited to 
training and perhaps construction 
planning. 

5. Don’t start piping studies until 
the flowsheets are reasonably firm, oth- 
erwise such studies may be wasted. 

6. Don’t perform piping studies on 
paper (except stress analysis) if a 
model is available. The latter is in- 
finitely faster because you can see all 
the physical variables. 

7. Don’t permit the model to become 
out of date after it is delivered to the 
construction forces. There is always 
a dribble of piping changes going to 
the field after piping drawings are 
issued. If construction men find a 
few pipes in the model that disagree 
with latest drawings they will lose 
confidence in the model and will re- 
fuse to use it. The simple remedy is to 
keep the model up to date as long as 
design changes are coming through. 

8. Don’t make one group, e.g., design 
department, bear the entire model 
cost when other groups (construction, 
operations and sales) intend to use it. 
This produces resistance from the in- 
jured group. 

9. Don’t neglect to get written reports 
on model usage from design, construc- 
tion and operating people. Such re- 
ports provide basis for future action. 
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Test Models 


A pilot-plant, an analog machine; some examples of 
test or “scale-up” models. Here is how you can use these tech- 


niques more effectively. 


GLENN MURPHY 


The engineer is constantly con- 
fronted with the necessity of making 
predictions concerning the behavior 





Proressor Murpny is an authority 
on similitude problems. He is head of 
the Department of Aeronautical Engi- 
necring at Iowa State College. 
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of physical systems. In the course of 
a single day he may be asked for pre- 
dictions embracing a score of techni- 
cal topics. 

Can the operating temperature in a 
given phase of a process be increased 
ten degrees without disastrous results? 
Will an available stainless steel serve 
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as well as the specified but unobtain- 
able alloy? How much will the yield 
of a process be affected by changing 
the size of one of the units? 

In making his predictions an en- 
gineer relies on one or more of several 
techniques. He may (1) apply a 
theory that has been developed for 
the situation; (2) rely on experience 
or a knowledge of what has happened 
previously in identical or similar situ- 
ations; (3) modify previous experi- 
mental findings to fit the particular 
circumstances or (4) reason by anal- 
ogy. The time involved in arriving at 
a dependable prediction varies from 
a few seconds to months depending 
on the individual and the problem. 

The first method is analytical while 
the other three methods are funda- 
mentally experimental. Greatest con- 
fidence in a prediction may result if 
the prediction is based on data ob- 
tained from a unit identical to the 
one under consideration. While con- 
ducting tests on a unit presumably 
identical to the one to be placed in 
service is perhaps ideal practical con- 
siderations limit this procedure to 
small units. 

Testing a tentative design of a tool, 
a machine part, or even an automobile 
to determine how it will perform in 
service is practicable; but building an 
Empire State Building, a large dam, 
or a modern refining plant to deter- 
mine whether or not the design is 
feasible is decidedly impracticable. 


Types of Models 

In order to check on the probable 
performance of a large unit it is com- 
mon practice in many branches of 
engineering to construct and test a 
small replica of the unit. If the rep- 
lica (which is called a model) is prop- 
erly designed and tested it will yield 
highly accurate predictions of the be- 
havior of the full-size structure, (or 
prototype). 

Models that are used to predict the 
performance of the structure or plant 


under working conditions may be 


classified as (1) true models, (2) ade- 
quate models or (3) distorted models. 

A true model faithfully reproduces 
every operating characteristic of the 
prototype. It must be geometrically 
similar to the prototype in every re- 
spect that influences its behavior. The 
ratio of any distance or length in the 


183 





MODELS... 


WIND TUNNEL is a prime example of the use of test models. Plane models undergo 
stress and flow tests. Data are used to design full scale units. 


prototype to the corresponding dis- 
tance in the model is called the length 
scale. 

An adequate model duplicates the 
prototype in all important respects, 
but may differ in minor details. For 
example, in a model of a_ building 
frame, circular rods might be used to 
represent the I-beams or other struc- 
tural shapes in the prototype. How- 
ever, significant distances in the ade- 
quate mode! will have the same length 
scale. 

Ina distorted model one or more 
significant distances, properties, or 
other characteristics are not scaled 
down the same amount as the rest 
of the corresponding units. The dis- 
tortion may be intentional—but it is 
usually unavoidable. 


How Models Are Used 

All three types of these operating 
models have been used extensively in 
engineering to get data from which 
engineering predictions of the per- 
formance of the prototype could be 
made. 

Over cighty years ago William 
Froude used scale models to evaluate 
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the drag and the power requirements 
of ships, and reported on a technique 
for using models to isolate the skin 
friction portion of the drag. Modern 
towing tanks for evaluating the _per- 
formance of water-bourne craft are sev- 


eral hundred feet long. ‘They are 
equipped with electric carriages for 
pulling the models through the water 
at speeds exceeding 80 mph. 

Aeronautical engineers make ex- 
tensive use of models in w'nd tunnels 
for evaluating the acrodynamic forces 
and performance characteristics of air- 
craft. The tunnels range in cross sec- 
tion from less than 1 sq. in. to 40 
by 80 ft.—the latter accommodating 
a small prototype airplane if desired. 
Operating speeds as high as several 
times the speed of sound are used in 
some tunnels. 

Vor the last 20 vears civil engineers 
have used models to assist in the de- 
sign of large bui'dings, bridges and 
dams. The Empire State Building, 
George Washington Bridge and 
Hoover Dam are examples of struc- 
tures for which the design was aided 
materially through the use of models. 
Silting, erosion and other problems 


associated with river and harbor con- 
trol have been extensively studied by 
means of models. The Mississippi 
River has presented many problems 
for which model studies represented 
the only practical approach to a solu- 
tion. 

The performance of vast networks 
of interconnected electrical power 
lines under unusual loading condi- 
tions is under study at various labo- 
ratories by means of electrical network 
models. Hundreds of miles of trans- 
mission lines can be represented in a 
small space with electrical models. 


Chemical Engineering Applications 


The methods and techniques of us- 
ing models for making engineering 
predictions have not been used as ex- 
tensively as they could in the field of 
chemical engineering. The scale-up 
of an operation from the pilot-plant 
stage to the production plant involves 
the same principles that are involved 
in the scale up of any system from a 
model to a prototype: These princi- 
ples can be used to advantage by the 
chemical engineer. 

For the majority of chemical engi- 
neering applications, all of the condi- 
tions required for a true model can- 
not be satisfied. That is, a perfect 
replica of a plant cannot be built in 
miniature. Cost frequently prevents 
the construction of a full scale model 
as an aid to design with the result 
that the transition from pilot plant to 
production plant involves distortion. 

A critical phase of the design is 
that of predicting what effect the dis- 
tortion will have on the scaling up of 
the plant or process. Where the plant 
is to operate on a small competitive 
margin, an indication of the range of 
error of prediction is of paramount 
importance. 

In some applications, empirical 
factors for adjusting the predictions to 
compensate for scaling a process up 
or down have been evolved; but there 
are also some advantages in looking 
at the problem from an analytical 
standpoint. 


Basis of Model Analysis 


It is assumed at the outset that a 
complete equation for the item to be 
predicted is not known—if it were 
known a model would be unnecessary. 
It’s also assumed that the individual 
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factors upon which the item depends 
are known. That is, if a denotes the 
quantity to be predicted, and a de- 
pends on the factors b, c, d,.... 8, 
then 

a =f(b,c,d....8) (1) 

In all but the simplest of situations, 
several items will be involved on the 
right-hand side of Eq. (1), and it is 
first desirable to reduce the number 
if possible. This may be accomplished 
without any loss in generality by ap- 
plying the Buckingham Pi Theorem. 
This theorem states that the phe- 
nomenon may be expressed in terms 
of n independent and dimensionless 
quantities, where n is equal to the 
number of initial variables involved, 
minus the number of independent 
dimensions in which they may be ex- 
pressed.* Thus, Eq. (1) may be re- 
duced to 

mw, = F (we, 3, Wa, ... - Tn) (2) 

To the uninitiated, Eq. (2) appears 
more, rather than less, formidable 
than Eq. (1). However, it has the ad- 
vantage of being shorter than Eq. (1) 
and much more flexible. Equation 
(2) may be considered to represent 
the phenomenon in either the pilot 
plant or the full-sized process (that 
is, in either the model or the proto- 
type) because the identical phe- 
nomenon is involved in each. 

For convenience the subscript m 
will be assigned to quantities in- 
volved in the pilot plant (model), so 
for that unit Eq. (2) may be written 
as 
Trim) (3) 


= F 
Tim = (Tem, Tam, Tam, +--+ 


However, the nature of the func- 
tion F is identical in the two equa- 
tions. For a true model, the design 
conditions are 


Tam 


If these are satisfied the prediction 
equation follows directly and auto- 
matically as 

1 = Fim (5) 
and the performance of the prototype 
may be predicted with: an accuracy 
consistent with the model data. 


*See Chem. Eng., April 1954, pp. 185-190 


* 4 + 
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HYDRAULIC MODEL of a section of the Hoosic River. Fluid flow studies determine 


best conditions for flood control and river improvement. 


Distorted Models 


In problems involving the flow of 
fluids—and this includes many Chem- 
ical Engineering applications—it is 
frequentiy impossible to satisfy the 
design equations, Eq. (4), simultan 
eously with a length scale other than 
unity. 

For example, the friction head de- 
veloped by a liquid being forced at a 
given average velocity through a ta- 
pered cylindrical column of closely 
packed uniform small spheres will 
depend on a number of variable, but 
it would be expected that a model 
could be built for the system. The 
major significant variables for a range 
of particle sizes are listed in the fol- 
lowing: 


Symbol Quantity Dimensions* 


Friction head L 
Average velocity at reference point LT! 
Particle diameter 

Cylinder reference diameter 
Column length 

Fluid density 

Fluid viscosity 
Acceleration of gravity 
Angle of .eper 


tT 


Se4Pvrerr> 


* An absolute, rather than a gravitatisnal, sys- 
tem of dimensions is indicated. Which system is 
used has no bearing on the problem or the final 
results. L, distence; M, mass; T, time. 
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Other factors, such as surface ten- 
sion may also have an influence on the 
friction but are omitted here 
for simplicity. 

According to the first premise 


head, 


H = fiv,d, D, a, p, u,g, 9) (6) 
However, there are three basic di- 
mensions (F,L,To or M,L,T) in- 
volved, so from the Buckingham Pi 
theorem, it follows that the phenome- 
non may be expressed in terms of 6 Pi 
terms. One combination is 


H _f 4, 


A similar equation may be written for 
the model 


(7a) 


tn Ve, Din tt?» 
7" 
bn ga Va 


The resultant design equations for 
a model of the system are 


= d/D (8) 

a/D (9) 
(10) 
(11) 
= 8 (12) 


bn = puD/ u 
= v*/gD 
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The conditions imposed by Eq. (8), 
(9) and (12) are geometrical condi- 
tions—and it will be recognized that 
there are clearly limits on how much 
difference there may be between d 
and d,, without introducing compli- 
cations. However, a fundamental and 
more serious objection is found in the 
incompatability of Eq. (10) with Eq. 
(11), if it is proposed to use the 
same fluid in model and prototype. 
Under these conditions the density 
and viscosity of the fluid in the model 
will be the equal to the corresponding 
quantities in the prototype and Eq. 
(10) will reduce to 

m =ne 
in which n is the length scale. 
Since the acceleration of gravity is 
the same in model and prototype, Eq. 
(11) will reduce to 


(18) 


Om = v/ s/n (14) 

Obviously Eq. (13) and (14) are 
compatible only if the length scale is 
unity—that is, if the mode] and pro- 
totype are the same size. If they are 
not the same size, distortion will re- 
sult. 

It will be assumed that the condi- 
tions indicated by Eq. (8) and (9) 
can be satisfied, and that it is conven- 
ient to scale down the velocity in the 
model to satisfy Eq. (11) or (14). 
The problem is now one of taking 
into account the distortion of Reyn- 
olds Number, or the fact that Eq. 
(10) is not satisfied. Equation (10) 
must be replaced by 


Pm 0m Da/ tm = «(pe D/p) (15) 
in which « is the distortion factor. 


The prediction equation for a true, 
or undistorted model 


H/a = Hn/am 
must be replaced by 

H/a = 5(H=/am) (17) 
in which 8 is the prediction factor. 


(16) 


Experimental Determination 

The prediction factor 8 may be 
evaluated experimentally or analyti- 
cally. Equation (17) shows that the 


experimental evaluation of 8 requires © 


knowledge of the four factors H, H.., 
a, and a,,. That is, there must be a 
pair of matching tests on two systems. 
However, these do not necessarily 
include the actual prototype or full- 
scale unit. 

In fact, the only requirement is 
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MODEL of steel reinforcing members in concrete slab. Data used for building . . . 


that one of the two systems have the 
same distortion with respect to the 
other that the model has to the 
prototype.: In effect, a model of the 
model may be built having the same 
distortion as that existing between 
the model and prototype and the pre- 
diction factor determined from obser- 
vation on the two models. 

In certain cases it may not be con- 
venient to construct a second model 
having the same distortion factor with 
respect to the model that the model 
has with respect to the prototype. 
But may be possible to construct two 
supplementary models with different 
values of «. From observations on 
these, a curve of 8 vs. a may be plotted, 
and the value of 8 for the prototype 
determined by interpolation. 


Analytical Determination of Factor 

The prediction factor, 8, can be 
evaluated analytically if certain infor- 
mation is available concerning the ef- 


fect of the distorted variable. For ex- - 


ample, if it is known that Eq. (7) 
may be written as 


nF = P, (- uP) x 
a ub 


d a v ‘ 

n (5-5 Re gD .*) 

and it is also known that the flow is 
in the turbulent range, so that 


0-8 
ap ) =A (22) (19) 


then 8 may be computed: 


(18) 


5 = (H/s)/(Hm/Gm) 


aa ', (d/D ,a/D ,v*/gD, 9) 
=e F, (dn / Dm ’ am/ Dm 9 Um?/Gm Dm ’ Om) 


A (pvD/») -°* 
A (Pm Um Din/ tem) — on 


(pv D/u)-°-* ‘ 
~ Contin Dm tn) eu 
= 1/a-O = gi (23) 

In this example, it is evident that 
the second function will cancel in Eq. 
(21) if the design conditions of Eq. 
(8), (9), (11) and (13) are satis- 
fied. 

In other words, the effect of the 
distortion may be evaluated even 
though detailed knowledge of the 
function in Eq. (7) is not available. 
It is sufficient to know that the effect 
of the variable pvD/p is independent 
of the effects of the other variables 
or, in mathematical, terms that the 
function F in Eq. (7) is separable 
into two functions F, and F, as indi- 
cated in Eq. (18). 

Whether or not the function is 
separable within the operating range 
of the prototype may be known from 
the nature of the phenomenon or, if 
not it may be determined by running 
sets of experiments on the model. 


(20) 











Test for Separation of Variables 
A test for determining whether or 
not a function 
wm = F(a, 4a, 44, --- » a) (2) 


may be expressed as a product of two 
functions 
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ae 


- we 


ee ne eae eel 


E *. 4 cm, Py os Ng 


FULL SCALE unit. Stress analysis on model pinpoints exactly where members go. 


mw, = Fy (we) Fo (ms, 34... rn) (24) 
is conducted by developing a curve 
for =, vs. *, with the other Pi terms 
held constant. This makes F, (x, ™ 
. ®,) constant and 
mia = Col’; (a) (25) 
Then a second curve is developed 
for m, vs. x with the other Pi terms 
again held constant, but at different 
values from those used before. In this 
series F, (%, ™, .... %,) will again 
be constant, but will usually have a 
different numerical value, hence 


mip = CoP; (m2) (26) 
If Eq. (25) is divided by Eq. (26) 
there results 


i. Sa _G F, (12) 
1b Coy FP, (m2) 
=C./Cy 

Thus, if the ratio of the two equa- 
tions for x, is a constant the variable 
™, is separable as indicated in Eq. 
(24). If the ratio is not a constant, 
the function F in Eq. (2) cannot be 
replaced by the product of the two 
functions in Eq. (24). In the latter 
instance, it may be possible to sep- 
arate one or more of the other Pi 
terms from the function. 

Frequently the component curves, 
such as those indicated by Eq. (25) 
and (26), plot as straight lines on log 
paper. If they do, the test for com- 
bination by multiplication is equiva- 
lent to indicating that the two straight 
lines be parallel. 

The two series of tests outlined also 
give the pertinent information for the 





(27) 
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analytical determination of the ef- 
fect of the distortion upon the predic- 
tion facter 3. If the data satisfy the 
test for combination by multiplica- 
tion 8 will be a function of the distor- 
tion @ only, and if the data fail the 
test, the prediction factor will be a 
function of at least one of the Pi 
terms as well as the distortion a. 
Similar tests may be devised for 
other methods of combination of 
functions. For example, if it is found 
that F,, and F,, differ by a constant 
numerical value, the function F;, and 
the function F,, are to be added to- 
gether instead of being multiplied. 


Multiple and Compensated Distortion 
It is frequently necessary, or de- 


sirable, to distort more than one 
factor in the model. In this situation 
the evaluation of the prediction factor 
is no different fundamentally than 
when only one factor is distorted. The 
procedures outlined may be repeated 
step by step for each of the terms. 

In certain applications it may be de- 
sirable to distort two of the terms so 
that the distortion of one compensates 
for the distortion of behavior of the 
other. For example, in models of 
rivers, the depth is usually distorted to 
eliminate the distortion resulting from 
the increased importance that surface 
tension would have if the depth were 
reduced in the same ratio as the width 
of the stream. The distortion involved 
in increasing the depth increases the 
velocity to an undesirable degree; so 
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the roughness is increased to com- 
pensate for the depth distortion. 


Applications to Chemical Engineering 


The principles outlined in the fore- 
going example may be applied directly 
to a variety of chemical engineering 
problems. Each application requires 
careful analysis to be certain that 
none of the pertinent variables are 
omitted. For example, if the quantity 
g is omitted from the list of variables 
in Eq. (6) the results obtained from 
the model tests may be extremely mis- 
leading. However, if H is replaced by 
a pressure difference, g is not neces- 
sary. Points of this type may be estab- 
lished by theory. Or if theory is lack- 
ing, by using two models of different 
size or operating one model under a 
variety of conditions. Information on 
the relative importance of various 
terms may also be obtained from 
model tests. 

In general, the problem of predict- 
ing the effect of scaling up the results 
obtained from a pilot plant may be 
resolved into a series of component 
problems—each involving a basic proc- 
ess of which the following are exam- 
ples: 

. Fundamental reactions 
. Materials transportation 
. Size reduction 

. Mechanical separation 
Mixing 

. Evaporation 

Drying 

. Crystallization 

. Heat transfer 

. Mass transfer 

It is usually advantageous to study 
separately the effect of the degree of 
distortion contemplated for each proc- 
ess but this cannot always be done. 
For example, the yield of a given step 
in a process may be dependent on the 
rate of the fundamental reaction, 
which is in turn dependent upon the 
heat transfer and mass transfer rates 
as well as the system’s geometry. 

Distortion will be involved in the 
majority of the operations indicated 
when the length scale is changed. In 
materials transportation size reduc- 
tion, mechanical separation and mix- 
ing, gravitational forces and inertia 
forces are involved. If the model is to 
be undistorted, both the velocity scale 
and the time scale must be equal to 
the square root of the length scale. 


_— 
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ELECTRICAL ANALOG machines are proving to be valuable tools in the solving of 
complex chemical and mathematical problems. 


As the length scale is increased, the 
relative importances of the various 
forces involved should remain the 
same to avoid distortion. Frequently 
it is impossible to prevent one force 
from changing in relative importance. 
For cxample, in a model involving 
the handling of small particles, elec- 
trostatic charges on the particles may 
assume an importance entirely out of 
proportion to their significance in the 
prototype. 

However disturbing these effects 
may appear to be at the outset, they 
will be taken into account automati- 
cally by the methods outlined. 


Analogies 

In one sense an analog is a type of 
model. That is, it is a system from 
which data are taken to assist in pre- 
dicting the behavior of another sys- 
tem—the prototype. However, an 
analog differs from a conventional 
model in that the latter usually re 
sembles the prototype in general con- 
figuration although it may be larger 
or smaller than the prototype and 
some elements may be distorted. In 
contrast, the analog usually bears no 
physical resemblance to the proto- 
type. The prototype may be a me- 
chanical system and the model (or 
analog) may be electrical in nature. 
However, it faithfully reproduces sig- 
nificant prototype characteristics. 

A distinction must be made _ be- 
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tween an analog and a computing ma- 
chine. Information taken from the 
analog at any stage of operation is 
directly related to a corresponding 
item in the prototype at a correspond- 
ing time. Information taken from a 
computing machine at an intermedi- 
ate stage in the solution of a prob- 
lem is not necessarily related to an 
event in the prototype. The final re- 
sult from the computing machine may 
faithfully represent the corresponding 
final event in the prototype, but that 
result may be obtained by a series of 
processes entirely different from the 
steps by which the result is attained 
in the prototype. In an analog system 
the steps correspond in detail. 


General Theory 

An analogy exists between two sys- 
tems when the characteristic equa- 
tions for the system are identical] and 
when one set of conditions correspond. 
It has been pointed out that a charac- 
teristic equation exists for a given phe- 
nomenon in the prototype. The equa- 
tion may be written in general terms 
as 

w, = F(a, 73, 44, « . Hn) (28) 

In another system the characteristic 
equation may be 
Tim = Fm (tam, Tam, Tam; +» + + Tam) (29) 

If there are the same number of Pi 
terms in each system and if the form 
F,, is identical to the form of F an 


analogy can exist between the two sys- 
tems. For the model'to give informa- 
tion from which the action of the pro- 
totype may be predicted it is appar- 
ent that the following design condi- 
tions must exist 


Tam = Tn 

If these are satisfied, the predic- 

tion equation becomes 
7 = Tim (31) 

The design and prediction equa- 
tions for the analogy are identical 
with those indicated for the conven- 
tional model. The difference between 
the analogy and the conventional 
model is that, in the conventional 
model the form of the functions F 
and F,,, may not be known but care 
is taken to make them identical by 
having them represent identical phe- 
nomena. In the analogy the form of 
F and F,,, must be known to be iden- 
tical but the phenomena that they 
represent are not the same. 

For example, *, might be a term 
involving pressure differential while 
2» Was a term representing voltage. 
In fact, even though the number of 
Pi terms is the same in model and 
prototype the number of initial vari- 
ables may be different in the two sys- 
tems. 

To establish an analogy that will 
be useful in predicting the behavior 
of a prototype the characteristic equa- 
tion governing the basic operation of 
the prototype must be known. This 
may be a simple algebraic equation, 
or it may be a complex differential 
equation for which no known solu- 
tion exists. Next, another system 
having the same characteristic equa- 
tion must be found. If such can be 
found the detailed design of the ana- 
log system follows by applying the 
design equations given as Eq. (30) 
above. 


How It Works 


The characteristic equation for the 
two-dimensional irrotational flow of 
an incompressible fluid may be writ- 
ten as 


ae 


a (32) 
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in which x and y are coordinates 
and ¢ is the velocity potential. 
The components of velocity u and 
v in the x and y direction respectively 
may be found from the velocity po- 
tential as 
= 0¢/dzr (33) 
= 0¢/dy (34) 
The characteristic equation for the 
flow of current in a homogeneous 
plane conductor is 
dm 
O Lm? 


0? dm 
O Ym" 
in which x,, and y» are coordinates. 
The term ¢,, is the current potential 
from which the components of cur- 
rent may be found 


= 0 (35) 


tz = 0 ¢m/O0 Im (36) 
ty = 0 dm/O Ym (37) 

From the similarity of Eq. (32 and 
35) it is evident that an analogy 
exists between two-dimensional _ ir- 
rotational fluid flow and the flow of 
current in a homogeneous plane con- 
ductor. 

If an analogy is to set up, it is con- 
venient to assume that coordinates in 
the model correspond to the coordi- 
nates in the prototype. Thus 


(38) 
(39) 


zt=NIn 
Y = NYm 
It may also be assumed that 


d = 1 om (40) 
If these conditions are satisfied, it 
follows that 


v= : 1 
y = oe 
n v 


Thus a model of fluid flow system 
may be constructed using an electri- 
cal field that is geometrically similar, 
but not necessarily identical in size 
to the fluid flow system. Voltages are 
applied at points corresponding to the 
points of entrance and exit of the 
fluid and the current measured. Ac- 
tually, it is usually more coavenient 
to measure voltage drops to various 


(41) 


(42) 
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Table Il—Systems Satisfying Poisson Equation 


od 
or 


System 


Torsional stress... Torsional stress. ... 


Membrane Slope of membrane. 

Rotating fluid.... 

Velocity distribu- 
tion of fluid flow 
in pipe 


Slope of surface . 


Velocity gradient... 


points in the system. From the ob- 
servations on the model and Eq. (41) 
and (42) the components of velocity 
in the fluid flow system may be evalu- 
ated. 

Lines of constant voltage in the 
electrical system are everywhere per- 
pendicular to the lines of constant $,, 
and are known as equipotential lines. 
They may be designated as lines of 
constant Y,. ‘he equipotential lines 
in the electrical system correspond to 
lines of equal pressure in the fluid 
flow system. The lines of equal pres- 
sure (constant 4) are everywhere per- 
pendicular to the lines of constant ¢. 


Laplace Equation Systems 

The equation indicated for the fluid 
flow system, Eq. (32) and the equation 
for the electrical field, Eq. (35) are 
known as Laplace equations. Several 
physical systems have characteristic 
equations of this form, as shown in 


Table I. 


Poisson Equation Systems 

The Poisson equation, which is the 
characteristic equation for several 
physical systems, is 


OD | ‘ 
- = (4: 
ont dy? 43) 
In each system x and y are coordi- 
nates. The quantities d¢/dx and C 
have the meanings indicated in 
Table II. 


Other Systems 
The foregoing sets are given as illus- 
trations of a few of the more common 


Table I—Systems Satisfying Laplace Equation 


Lines of constant ¢ 
give directions of 


Phenomenon 
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Lines of constant ¥ 
give constant values of 
Pressure 
Voltage 
Temperature 


C 


2 (modulus of rigidity) X (angle of twist) 
Length of shaft 


Pressure differential on two sides of membrane 
- 


Surface tension 


» = 2 (Angular velocity) 


slope of pressure gradient 
== 


viscosity 


analogous systems. Many different 
pairs of analogous systems have been 
cited and a number have been investi- 
gated experimentally. A complete list 
of analogies is too lengthy to repro- 
duce here, but recent applications of 
particular interest to the chemical en- 
gineer include an analogy between the 
one<imensional diffusion of a solute 
in a solvent and the heat flow along a 
rod, and the analogy between heat 
transfer and mass transfer. The latter 
has been the subject of several recent 
articles and discussions. 

Analogies are useful tools, but like 
other tools, they must be properly 
used to produce satisfactory results. A 
common error is the failure to establish 
completely the validity of the analogy. 
This must be done by rigorously 
demonstrating that the characteristic 
equations for the two systems are actu- 
ally identical in form and not merely 
somewhat similar. 

Unless the equations are identical 
in form the analog will be distorted 
and the prediction factor must be 
evaluated before the behavior of the 
prototype can be predicted from obser- 
vations on the model. When properly 
used, analogies can save a vast amount 
of labor in the solution of complex 
problems. 





REPRINTS AVAILABLE 


Extra copies of this 15- 
page report available at 50¢ 
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the Reader Service postcard. 
You will find it inside the 
back cover of this issue. Just 
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New Process for Ammonium Nitrate 


H. G. FELIO, Singmaster & Breyer, New York, and CHARLES OWEN BROWN, Consultant, New York 


Ammonium nitrate is now being 
made by the novel two-stage crystal- 
lization process shown in the flowsheet 
above. This is the final operation in 
the plant of Aburdarverksmidjan 
H. F., near Reykjavik—Iceland’s first 
venture into chemical manufacturing. 

Raw materials available are air, very 
cold water and low-cost power. Start- 
ing with these, the plant makes elec- 
trolytic hydrogen, nitrogen from air 
liquefaction, ammonia, nitric acid and 
ammonium nitrate. While this plant 
is not large (30 tons per day of ammo- 
nia), cost factors will permit any sur- 
plus product to be competitive on the 
world market. 

PH —A.c. power is converted 
to two d.c. circuits of 15,000 amp. at 
405 v. Each circuit feeds a loop cell 
bank of 192 hydrogen cells. Hydrogen 
is scrubbed, cooled and fed into a gas 
holder. 

> Nitrogen—Air is compressed to 27 
atm. by a 250-hp., three-stage com- 
pressor, cooled, scrubbed with caustic 
and dried by freezing out the water in 
reversible heat exchangers. It is lique- 
fied in another heat exchanger and 
expansion engine, then fractionated in 
a double distillation column. 

> Ammonia—Nitrogen and hydrogen, 
in a 1:3 ratio, are put through a pal- 
ladium catalyst to remove any traces 
of oxygen, then go to two 700-hp., 
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five-cylinder compressors. The mixed 
gas is compressed to 5,150 psi. and fed 
through filters (for oil removal) to 
the synthesis loop. Here the gas cir- 
culates through circulator compres- 
sors to the secondary water-cooled 
condenser, secondary separator, heat 
exchanger and converter. From the 
converter the gas goes through the 
main heat exchanger, primary con- 
denser and primary separator, then 
back to the circulating compressors. 
Ammonia is continuously bled off at 
the separators and transferred to weigh 
tanks and storage. 

P Nitric Acid—Air from an 800-hp., 
two-stage compressor goes through a 
heat exchanger to the air-ammonia 
mixer, where ammonia vapor is added 
in a controlled ratio. The mixture 
goes through a filter to the converter. 
Hot gas (containing nitrogen oxides) 
from the converter passes through a 
waste-heat boiler, producing about 
6,000 Ib. per hr. of 250-psi. steam, 
and then in succession through the 
heat exchanger, condenser, oxidation 
chamber, absorption tower and drams 
to the bleacher, finalJy to storage as 
60% nitric acid. 

> Ammonium Nitrate—The plant was 
designed to produce a relatively uni- 
form and dust-free crystalline product 
via a process in which all temperatures 
and liquor concentrations are held at 


moderate levels which avoid hazards. 

In the circulating loop of a vacuum 
concentrator (see flowsheet) nitric 
acid is reacted with ammonia dissolved 
in recirculated mother liquor from the 
crystallizer. The reaction provides 
enough heat to evaporate all water 
introduced by the 60% nitric acid; 
evaporation is divided between con- 
centrator and crystallizer. Liquor con- 
taining the reaction product passes 
through a surge tank, in which any 
slight amount of free acid is neutral- 
ized, and is then fed to the crystallizer 
as a warm unsaturated solution at 
about 125 F. 

In the crystallizer this solution is 
cooled under vacuum to a lower tem- 
perature (about 97 F.) to effect crys- 
tallization of form III ammonium ni- 
trate crystals. (This crystal form is 
relatively stable during drying.) Clas- 
sified product is discharged in a stream 
of liquor to a conical crystal feeder 
and centrifugal. Undersized crystals 
are retained in process for further 
growth while mother liquor is re- 
cycled, first te the ammonia absorber 
and then to the concentrating reactor, 
to complete the cycle. 

The centrifuged crystals _ pass 
through a rotary dryer, then are coated 
with diatomaceous earth. The coated 
crystalline product contains over 33% 
nitrogen. 
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Breakdown vs. Preventive Maintenance 


Usually the preventive approach is the less costly — 


but there are circumstances under which it pays to let your equipment 


0. W. GRAVELEY 


Experience, backed by adequate rec- 
ords of past performance, can be made 
the basis for individual decisions as 
to where to draw the line between 
preventive maintenance and making 
repairs as the occasion demands. 

But psychology and the meaning of 
words may be affecting our thinking 
when coupled with “preventive main- 
tenance’ and “breakdown repairs.” 
For some years many of those associ- 
ated with plant upkeep have been 
following the path of “prevention,” 
while others have followed the older 
and less complex method of “break- 
down.” 

Some reasons must exist for these 
divided ways. Thought association 
with the word “breakdown” can bring 
to mind unpleasant pictures of cir- 
cumstances in connection with the 
factory, home or auto, while no such 
unpleasant thoughts are suggested by 
the word “preventive.” Are we pur- 
suing feelings or facts? Let’s examine 
some of the factors involved. 


Basis for Comparison 


Comparisons require a basis and, 
for this reason, it will be a good idea 
to refer to the comparison table on 
the next page. Note that breakdown 
repairs require little planning except 
to provide labor and spare parts, while 
preventive maintenance is a com- 
pletely planned procedure. 


When Breakdown May Be Best 


Where experience shows that cer- 


tain emergency repairs do not reduce 
production or increase over-all costs of 





O, W. Gravecey is works engineer, 
Electro Metallurgical Co., Division of 
Union Carbide and Carbon Co., Ni- 
agara Falls, N. Y. This article is based 
on his talk before the Plant Mainte- 
nance and Engineering Conference, 
held concurrently with the Plant 
Maintenance and Engineering Show, 
Chicago, Jan. 25-28, 1954. 
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maintaining equipment, it may be that 
such repairs can be best handled as 
the actual need demands. 

However, this can only be done 
economically if a substantial part of 
the total repair labor requirements are 
planned. Otherwise, since it is obvious 
that actual breakdowns cannot be pre- 
dicted, a higher-than-needed labor 
force must be maintained to meet ex- 
treme conditions—or else excessive 
overtime premiums and lower labor 
efficiencies will inevitably result to 
meet the peaks in demand. 





Where Preventive 
Maintenance Paid Off 
Coke Drying System 
Breakdown Preventive 
Basis Basis 
Peis (stant 100,000 
Sm. > 1,600 


-— flesed on octual experience 


2,000 











A physical failure, such as a furnace 
burn-through or loss of bricks in a 
ime kiln, involves large pieces of 
equipment with long cool-down pe- 
riods. ‘These cool-down periods would 
be the same for inspection as for re- 
pairs and under the circumstances the 
economics are in favor of “breakdown 
repairs.” 


In Favor of Preventive 


There can be no denying that a 
plant which operates on breakdown 
repairs has a greater incidence of de 
ferred maintenance than one operating 
on a preventive maintenance plan. 

Again, arguing for preventive main- 
tenance, let me remind you that a 
prudent man will not start on a long 
motor trip without first having his car 
checked and serviced to insure, as far 
as possible, against accidents and op- 


run until it breaks down before making the necessary repairs. 


crating failures. ‘This same logic ap- 
plies to all mechanical equipment re- 
gardless of location. The cost is small 
when compared with the penalties for 
neglect. 

Preventive maintenance requires 
trained personnel, constant attention, 
established routines and records. These 
have a way of increasing beyond need 
unless checked occasionally and should 
be kept to a minimum. 

The example of the coke drying 
system on this page is exceptional, but 
indicative of the results that can be 
obtained by careful planning. This is 
especially true where multiple: units 
form a manufacturing system, and 
down time to a single unit interrupts 
production. With preventive mainte- 
nance the repairs to all units requiring 
attention are made during a single 
production shutdown, while with 
breakdown repairs an interruption is 
required for each job on a unit. 

Preventive maintenance, when set 
up properly, can use tabulating ma- 
chines to analyze data. At present we 
are using them for analysis of the 
following: 

1. Report of completed orders 
monthly, by charge and by depart- 
ment including estimate of work by 
hours, actual performance by hours, 
variation between estimated and actual 
in hours, and actual expenditures for 
labor in dollars. 

2. Report on dollars and hours ex- 
pended in each department, by craft 
and job, monthly. 

3. Backlog of work by department 
and job, weekly. 

4. Backlog of work by craft, weekly. 

5. Report on jobs other than regu- 
lar repairs, which contains all infor- 
mation the same as prepared for regu- 
lar repair jobs, monthly. 

We are continuing with the devel- 
opment of the use of tabulating ma- 
chines for data analysis and shall even- 
tually obtain all our information from 
this source. 





Breakdown 


Supervision adequate for 
number of men. Th nH 
cord 
1 in 
sufficient number to be on hand for 
breakdowns, either in the shops or 
masted. "Wo deb waking program 

< ° in program 
to guarantee skill or naeber ° e- 
chanics required. Clerical help to 
handle phone or messenger deliv- 
ered job orders, keep location of 
men and check time cards. 


the 


Repair costs by job, sub-totaled 
by the month and totaled by the 


the need for imm te repair. 


Work done on equipment is used 
to predict future spare part needs. 
Large stores uired since equip- 
ment condition not well known. 


Regularly scheduled inspections 
on critical electrical equipment, 
none on buildings or general equip- 
ment. 


Done hourly as repair orders are 
received, o requiring much re- 
assignment of men during the same 
day. A major part of the time of 
all maintenance supervision is re- 
quired to allocate men and equip- 
ment. 


Report on final cost of job some 
time after completion. ittle, if 
any, advance estimating. 


No over-all program; each de- 
partment gets along as best it can. 


Operating departments report 
breakdowns and write repair or- 
ders. Heads of these departments 
spend a good deal of eir time 
trying to get maintenance done, 
They are required to know ove 
ment condition in detail and advise 
the maintenance department of 
work required. 


Basis for Comparison of Breakdown vs. Preventive Maintenance 


Preventive 


A maintenance department head with sullicient number of foremen 
to adequately supervise work based on location and craft, varying 
from 1 foreman for 8 hourly men to 1 foreman for 30 men, with an 
average of a i 

Hourly men with sufficient skill or ability to perform the work, 
backed up with a training program for present and future requirements. 

A preventive maintenance program administrator, with clerks for 
scheduling, expediting and recording. Duties of this group include 
development and establishment of procedure, work with maintenance 
and operating foreman to establish inspection and lubrication sched- 
ules, assist in the formation of maintenance department weekly sched- 
ules, supervise procedures in maintenance department relative to pro- 

am, collect and transfer information between master mechanic and 

epartment foreman, check and maintain proper repair order charges, 
work with department foreman to set up spare parts carried in stores, 
maintain equipment inspection and service records, coordinate and 
follow up maintenance cost control, direct the sending out of “tickler 
sheets” and check on their return, check effectiveness of maintenance 
program and recommend procedure changes, perform other miscella- 
neous work in conjunction with the maintenance program such as 
ee of work backlog, records of maintenance, planning and cost 
analysis. 


For planning, a good set of records is required. These records should 
include manning table to show the standard crew required for the 
average of work to be done, backlog of work history to show whether 
an increase or decrease of crew is required, work distribution to show 
where concentration is required, overtime requirements to determine 
whether emergencies are occurring too frequently, equipment record 
cards bearing as a file number the cost department’s repair order equip- 
ment charge number. 

The information on these cards consists of equipment title, maker, 
date of purchase and purchase order number, serial number, motor 
requirements, starting equipment, use of equipment, spare parts car- 
ried, lubrication and intervals, inspection and intervals, when inspec- 
tions are made and condition by symbol, repair order data as and 
when completed. 

This information is placed on cards in a book, made up for each 
operating department, which includes each major piece of equipment 
in that department. A copy of this information is also in the mainte- 
nance department. 


A survey is made of spare part requirements concurrently with set- 
ting up of equipment data cards. eriodic reviews must be made, 
based on parts delivery changing, use differing, or other influencing 
factors occurring. 


uipment inspections are made A Class A craftsmen, who ordi- 
narily repair the type equipment involved. These craftsmen use check 
lists. A copy of the check list, et gy | the current equipment condi- 
tions and recommendation for repairs, is given to the foreman of the 
operating department and to the maintenance department. 

Equipment inspections are made on a time or use basis, whichever 
comes first. Time intervals were set up for inspection of equipment 
during the earlier equipment investigation to determine condition and 
use, These intervals vary to meet equipment needs. The use basis was 
also set up at the time of the original equipment investigation and is 
reviewed as use changes. 

Time intervals for inspections are set up on tickler sheets sent out 
by the maintenance department. These tickler sheets are reminders to 
department foremen and the maintenance department that inspections, 
rg pee. overhauls and other known conditions require attention 
as indicated. 


All work other than emergencies is planned by scheduling on a 
weekly basis. The week runs from Monday to Friday inclusive and 
the scheduling is done on Friday for the following week. Emergencies 
will occur which require the use of men shown on the weekly schedule. 

To meet this requirement, jobs of secondary importance, from a 
time standpoint, are included in the schedules. Men may be removed 
from these secondary jobs without seriously affecting plant eperations. 
Those jobs from which men have been removed for emergencies are 
re-scheduled the following week. 

The scheduling is done by the craft foreman involved and a member 
of the master mechanic's staff. To do this scheduling it is necessary 
that the man-hour requirement of each job be known. To obtain this 
information, foremen estimate the man hours from past performance. 


Each major item of equipment and building must have its own repair 

order char number to allow an accurate check of repair costs on 
individual items. Accurate* historical data simplify the problem of 
budgeting, allow careful consideration when equipment replacements 
i changes are needed, and point up maintenance department failures 
i operating department equipment abuses. 
When the repair order is used as a basis for cost records, it is 
written for one repair and one piece of equipment only. Costs accu- 
mulated on thir basis will also give nature and frequency of repair for 
future study and action. 





Complete schedules of lubrication are prepared under supervision of 
the maintengnce contrel administrator for each item of equipment. 
These schedules are in the operating and maintenance departments. 
Motors and cranes are taken care of by the maintenance department. 
Other equipment is lubricated either by the maintenance department 
or the operating department, as set by the operating department. 


Preventive maintenance requires the cooperation of operating depart- 
ments. Equipment must be made available for inspection or repair on 
schedule, if operations permit. Operators must be notified in advance 
if the maintenance department cannot keep its schedule. The operating 
department foreman takes part in all planning and scheduling in his 
department. 
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BLOCK method for finding the shape factor and Dimension A. 





Dimension A 
(maximum) 


Dimension C-* x 
(slot size) 


Dimension B 
(square hole size) 











DIMENSIONS which characterize shape. 


Control Particle Shape and Size 


. . . in your grinding operations. 


Here are some tips, 


from an expert in the field, on how to measure particle shapes and how to 
modify size-reduction operations to get the shape and size you want. 


FRED C. BOND 


Products of crushing and grinding 
operations vary widely in particle 
shape and size distribution. It’s fre- 
quently important—and often difh- 
cult—to measure these variations in 
a going operation or to predict them 
for a proposed installation. 

Two factors—nature of the mate- 
tial being reduced, and type and op- 
eration of the machine used—control 
particle shape and size distribution of 
the product. In this article we shall 
study and evaluate these factors in 
order to gain a better understanding 
of size-reduction operations. 


How te Characterize Particle Shape 


Ideal particle shape of a crushed 
or ground product is equidimensional 
—either cubical or spherical. For con- 
crete aggregate or road stone we pre- 
fer a cubical product. For particles 
used in abrasive cutting we want sharp- 
cornered cubical shapes. 

Since dimension measurements of 





Frep Bonn, who recently developed 
a new theory of grinding, is an engi- 
neer with Allis-Chalmers Mfg. Co., 
in the Processing Machinery Dept. at 
Milwaukee. 
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stone particles are difficult, we some- 
times use visual comparison as a meas- 
ure of cubicity. Actual measurements, 
however, are preferable. 

Let’s define A as the longest dimen- 
sion of a given particle. B is the long- 
est dimension at right angles to A, and 
C is the longest dimension at right 
angles to both A and B. 

The ratio A:B:C, 
presses the relative particle shape. 
When the value of B is 1.0, A aver- 
ages about 1.3 and C about 0.6. When 
A is greater than 2.0 the material is 
acicular, or needle-like; when C,.is 
0.4 or less the material is tabular or 
slabby. We can call A the elongation 
factor and C the slabbing factor. 


How to Measure Particle Dimensions 


Dimension B is measured exactly 
by the diameter of the round hole 
the particle will just pass and approxi- 
mately by the square hole. Dimension 


’ C is measured by the width of the 


slotted opening it will just pass. 

To evaluate C for each sieve size 
when B is 1.0, we first run a screen 
analysis of the sample on square-hole 
sieves in the 2°* standard screen scale. 
Then we recombine the fractions and 


therefore, ex- 


run an analysis on a series of slotted 
openings equal in width to the square 
openings of the screen scale. Slot 
length should be at least three times 
slot width. 

We plot both screen analyses on the 
same graph sheet; ordinate is the per- 
cent passing, on a logarithmic scale, 
and abscissa is the screen size, at 
equal unit intervals. Horizontal dis- 
tance between the two plotted anal- 
yses will be about one unit screen in- 
terval. We measure this distance n 
for each sieve size and from it calcu- 
late the value of C: 

log C = -0,1505n (1) 

Dimension A is more difficult to 
evaluate, since we know of no satis- 
factory method using screen analyses. 
We can use either of two indirect 
methods—the block method or the 
weight method. Both involve counting 
particles of each sieve size. 


How to Use the Block Methed 


We screen the sample on the 
standard 2°* sieve series and test each 
size fraction separately. To do this we 
place particles of one size fraction 
on their flattest side and pack them 
together as closely as possible, without 
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PARTICLE SHAPE... 


Table I~Data for Setting Up the Block Method 


Size Fraction 
3 in. X 2 in... 
Zin. K 1% in... 
1% in. X 1in.. 
lin. X &% in... 
% in. X & in. 
\% in. X % in. 
% in. X 3 mesh 
3 mesh *K 4 mesh 
4 mesh X 6 mosh 
6 mesh X 8 mesh 
8 mesh K 10 mesh 


overlapping, in a square block of an 
area calculated to contain 100 spheres 
of this size fraction. The number of 
particles actually contained in the 
block divided by 100 is the value of A. 

Here’s a way to do this faster and 
more accurately: We graduate four 
metal bars with the dimensions L of 
Table I, beginning at one end of each 
bar, and mark the graduations with 
their corresponding mesh sizes. We 
arrange the bars to form a square 
enclosing the exact area which would 
contain 100 circles of each of the 
graduated screen sizes, as shown in 
the illustration on the preceding page. 

(In Table I b is the diameter in 
mm. of the average particle of the 
size fraction, V is the volume in cc. 


of a sphere of diameter b and L is the 
length in cm. of the side of a square 


which will contain 100 circles of 


diameter b.) 
How to Use the Weight Method 


We can also get dimension A by 
weighing and counting a number of 
particles of a single mesh size b and 
finding the average particle weight, 
provided we can make a_ reasonable 
assumption regarding the shape factor. 

This shape factor f is a measure of 
the variation of the effective particle 
shape from that of an ideal ellipsoid 
with axes A, B and C. When B is 
1.0, f for the ideal ellipsoid is 1.0. 
When f is less than 1.0 the volume of 
the particle is less than that of the 
A:1.0:C ellipsoid; when f is greater 
than 1.0 the volume is more than that 
of the ideal ellipsoid. A low value of f 
indicates a tendency to form irregular 
sharp corners and angles. 

We can calculate f from this equa- 
tion: 

f = w/SVAC (2) 
where w is the average particle weight 
in grams, S is the specific gravity and 
V is the volume in ce. of a sphere of 
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Length | 
60.0 


09665 

034175 
012085 
004270 


diameter b. We find C by screening 
on square holes and slots and get A 
by the block method. 

Having once found f for a particu- 
lar type of material, we can use this 
value for determining A by the weight 
method, merely by solving Eq. (2) 
for A. This avoids the laborious block 
method. 

Measurements made to date indi- 
cate that f is fairly consistent for dif- 
ferent samples of the same type of 
material. Table III reports measure- 
ments of C, A and f on the seven ma- 
terials identified in Table II. There 
were seven size fractions of each ma- 
terial. Dimension A was found by the 
block method and f calculated from 
Eq. (2). 

Average value of the slabbing fac- 
tor C for all sizes in Table III is 0.581, 
and average clongation factor A is 
1.234. The value of C is fairly con- 
stant for all the screen sizes tested, 
while the value of A increases with 
the finer sizes. 

Average shape factor is 0.846. It is 
about the same for both large and 
small particles, although different mate- 
rials show different trends. Coal par- 
ticles tend to have smaller shape fac- 
tors at the finer sizes. The composite 
average indicates that the volume of 
the average particle is about 15 per- 
cent less than that of its equivalent 
A:1.0:C ellipsoid. 

We can use these methods to meas- 
ure the cubicity of crusher products, 
getting direct numerical comparisons 
of the particle shapes of different ma- 
terials, as well as the effects of dif- 
ferent types of machines and processes 
upon particle shape. 


How Can We Control Particle Shape? 


Character of the material being 
broken has more influence on shape 
of the product particles than the type 
of reduction machine used or the 


nature of the reduction process. For 
instance, reduction of mica always 
produces thin, tabular particles, no 
matter what type of machine or 
process. A laminated or bedded ma- 
terial always tends to produce slabs, 
and monoclinic crystals tend to pro- 
duce acicular particles, while isometric 
crystals tend to produce more cubical 
particles. 

However, we can modify product 
particle shapes to some extent. Here 
are some conditions which make prod- 
ucts more cubical: 

Breaking by impact rather than by 
attrition; increasing the impact veloc- 
ity; increasing the number of reduc- 
tion stages and reducing the reduction 
ratio of each stage; direct breaking be- 
tween metal surfaces rather than 
cushioned breaking between particles 
of material; breaking by direct blows 
rather than by glancing blows; break- 
ing across individual grains rather 
than along grain boundaries; keeping 
moisture content low in dry reduction 
processes; and using media of high 
specific gravity in grinding mills. 


How Machine Action Affects Shape 


The most important single condi- 
tion for increasing cubicity of product 
is high impact velocity. Machines like 
the hammer mill or pulverator have 
the highest impact velocities of any 
of the commonly used reduction ma- 
chines; their products are usually 
quite cubical. However, cubicity may 
be reduced by glancing blows, high 
moisture content or high reduction 
ratios. Use of grate bars in hammer 
mills increases the number of glanc- 
ing shearing blows and tends to re- 
duce cubicity. 

With jaw, gyratory and cone 
crushers we can increase cubicity of 
the products by increasing the speed. 
Increasing the length of stroke has 
the opposite effect; even though i 
increases crushing velocity at the cen- 


Table 1]—Materials Whose Dimensions 
Are Reported in Table III 


Specific 
Location Gravity 
. Keller, Ind. 1.3 
Fiatt, Il. 
Bluefield, W. Va 
Hailey, Ida 
Muncie, Ind. 
Ontario, Canada 


Material 
Coal I 
Coal I 
Coal IT 
Lead ore 
Burned flint clay 
Nepheline syenite 
Quartzite 


toto ww WO = 
bree 


Ocoee, Tenn 
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ter of the stroke, it often allows over- 
size slabs to discharge, increases the 
cushioned crushing of material against 
itself and increases the packing of 
fines in the crusher to form packed 
slabs, or “pancakes.” 

Crushing surfaces with matched 
corrugations usually form a more cubi- 
cal product than smooth surfaces, par- 
ticularly when the material tends te 
be slabby. High circulating loads en- 
hance cubicity by reducing the reduc- 
tion ratio at each pass. 

Crushing rolls readily pass slabs. 
However, choke feeding increases the 
cubicity of the roll product, as does in- 
creased roll speed and decreased reduc- 
tion ratios. Special roll drives which 
maintain differential surface speeds of 
the two rolls increase cubicity of the 
product, but by the same token in- 
crease wear on the roll shells. Although 
rolls with sharp corrugations and 
highly differential speeds are very ef- 
fective, they are limited to soft, non- 
abrasive materials which will not dull 
or destroy the corrugations. 

We can best prepare spherical par- 
ticles, or cubical ones with rounded 
corners, by first reducing under condi- 
tions of maximum cubicity and then 
subjecting the particles to a gentle 
rubbing or rolling reduction by attri- 
tion under contact forces which are 
not enough to break the particles but 
will wear off the sharp corners. 

We can sometimes improve con- 
siderably the cubicity of a naturally 
slabby material by controlled crush- 
ing and grinding conditions, but the 
cubicity of ordinary rock without a 
bedded or lamellar structure is af- 
fected relatively little by these same 
conditions. 

Beyond these observations, we can’t 
formulate any general rule that one 
type of reduction machine is superior 
to other types under all operating con- 
ditions. 


Particle Size Determines Work Input 


Particle size is more important in 
most size-reduction operations than 
particle shape. 

According to the “third theory” vf 
comminution’* [a more appropriate 
name would be the “Bond theory”— 
Ed.], the useful work input per ton is 
inversely proportional to the square 
root of the product diameter. This 
principle of work equivalence requires 
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PARTICLE SHAPE 


Table I1l—Dimensions and Shape Factors for Various Materials 


% in, X 
V4 in. 


7oo~—_ 


1% in. X 
1 in. 


lin. X 
% in. 


Material 


Dimension C (Over-all average = 0.581) 
0.609 
0.586 
0.570 


0.595 
0.685 
0.609 


Coal I 
Coal IT 
Coal IIT 


0.605 
0.500 
0.574 


0.496 
0.458 
0.559 


Syenite 
Quartzite 
Average 


Dimension A (Over-all average = 1.234 


Coal I 1.185 
Coal IT, 

Coal IIT.. 

Lead 

CAS cs « 

Syenite 

Quartzite 


Average 1.070 


Shape Factor (Over-all average = 0.846) 
0.906 
0.856 
1.046 


Coal I 

Coal II 
Coal IIT.... 
Lead 


0.950 


0.544 
0.646 0 


Syenite. 
Quartzite 


Average....... 0.793 0.800 0,821 


that each regular size fraction of a 
homogeneous comminution product 
which has been reduced under ideal 
conditions of work distribution repre- 
sent an equal amount of work input. 

A work-equivalent product which 
has 80 percent passing a 44-in. square 
will have 40 percent passing 4 mesh, 
20 percent passing 14 mesh, 10 per- 
cent passing 48 mesh and 5 percent 
passing 200 mesh. A reduction of 
three-fourths in the product diameter, 
with a reduction ratio of 4:1, results 
in a reduction of one-half in the per- 
cent passing that size. 

It follows that a log-log plot of per- 
cent passing as ordinate vs. particle 
diameter of a work-equivalent product 
as abscissa forms a size-distribution line 
with a slope of 0.5. Variations from 
this work-equivalent slope result from 
diversities or inhomogeneities in the 
material and/or selective reduction of 
certain particle sizes. 


How to Charscterize Particle Size 


The fundamental size distribution 
law of crushed and ground products 
apparently was first discovered by 
Gates.’ He showed the percent-passing 
screen analyses of several materials 
plotted on log-log paper as a straight 
line and gave a general equation for 


Size Fraction -———____—___—__——- 
V4 in. X % in. X 3 mesh X 
% in. 3 mesh 4 mesh 


4 mesh X 
6 mesh 


874 
785 
010 
887 
966 
828 
0.913 


0.895 0.908 


the distribution lines. Gaudin‘ re- 
stated and amplified this principle. J 
Later, Schuhmann’ developed the dis- 
tribution-line equation in its present 
form. 

The Gates - Gaudin - Schuhmann 
(GGS) distribution line has the fol- 
lowing equation: 


y = 100(2/k)™ = S8O(x/p)™ (3) 


where y is the percent passing any 
size x, k is the size 100 percent passes, 
p is the size 80 percent passes and m 
is the slope of the plotted line. 

We can write Eq. (3) for a work- 
equivalent product as follows: 


y = 100(x/k)** = 80(z/p)™ (A) 

The GGS line usually doesn’t con- 
tinue straight to the 100 percent-pass- 
ing size, but curves to a flatter slope 
near the upper end (see cut). One 
reason for this curvature is that larger 
product particles from reduction ma- 
chines tend to have a less regular 
shape than the smaller particles, and 
these slabby or acicular particles aré 
retained on larger square mesh open- 
ings. Another reason may be that many 
reduction machines discharge some 
abnormally large particles as “tramp 
oversize.” The straight portion of the 
GGS line often begins at about the 
80-percent-passing size, and the slopes 
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PARTICLE SHAPE... 
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SIZE distribution line for work-equivalent product has slope of 0.5. 


above and below 80 percent can be 
considered separately. 

When we change ‘an open-circuit 
reduction process to closed circuit, or 
when we increase the circulating load 
of a closed-circuit process, the slope of 
the distribution line increases and the 
flattened portion above 80-percent- 
passing becomes steeper. Increasing 
the circulating load is the usual 
method of decreasing the content of 
tramp oversize and extreme fines, but 
there are definite limitations to what 
can be accomplished along this line. 


How Feed Diversities Affect Operations 


Most naturally occurring materials 
exhibit some diversity which affects 
their manner of breakage, such as a 
natural grain size, veinlets, partially 
formed cracks resulting from ground 
movement or the use of explosives, a 
laminated structure, a porphyritic 
structure, and finely divided material 
present as a filling or cement. 

Most of these structural diversities, 
considered alone, would make a ma- 
terial easier to crush and harder to 
grind fine; in other words, they would 
cause the work index W, to be lower 
for crushing than it is for grinding. 
However, if the diversities are evenly 
distributed, or homogeneous, in the 
different size fractions considezed, the 
work index will be constant for the 
different fractions. 

The work index** is the equivalent 
work input in kwh. per short ton re- 
quired to reduce from theoretically 
infinite feed size to 80 percent passing 
100 microns, equivalent to about 67 
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percent passing 200 mesh. It can be 
calculated as follows: 


W; = W (P/100)°4 (R°4/R°4—1) (5) 


where W is the kwh. per short ton for 
an actual reduction step, R is the re- 
duction ratio F/P, F is the size in mi- 
crons of the square hole through 
which 80 percent of the feed passes 
and P is the hole size through which 
80 percent of the product passes. For 
a work-equivalent product the work 
index remains constant for all feed 
and product sizes. 

Theoretically, if there were no di- 
versity whatever and a material were 
completely homogeneous throughout, 
there would be no localization of 
stresses to form crack tips; stress lo- 
calization would result entirely from 
the mode of application of the force 
and the shape of the piece being 
broken. A cube of such material un- 
der an evenly applied compressive 
stress would tend to fail suddenly with 
the formation of a fine powder, and 
an extremely high work index for 
crushing. 

Various artificial materials, such as 
solidified furnace products and residual 
petroleum coke, are less diversified 
than most slowly cooled rocks and 
minerals. Their crushed or ground 
products form more regular and steeper 
size-distribution lines, when plotted 
graphically, than do most naturally oc- 
curring ores and rocks. 

Physical diversities of a material 
usually tend to decrease its work index 
at coarser product sizes and flatten the 
GGS line below the work-equivalent 


slope of 0.5. However, diversities 
which are confined to the larger pieces 
only—for example, the bedding planes 
in taconite iron ore—tend to increase 
the work index for crushing above that 
for grinding, because they restrict the 
number of possible failure points. 


How Machine Action Affects Size 


In crushing and coarse grinding with 
rod and ball mills much of the work 
is transmitted through the coarse par- 
ticles to the fine particles. When the 
coarse particles fail easily because of 
physical diversities a larger proportion 
of the total applied work is done on 
the fine particles. 

Crushing between surfaces with a 
constrained movement, such as in jaw 
and gyratory crushers, results in direct 
application of crushing force to only 
the larger particles. Since the work is 
selectively applied to the larger par- 
ticles conditions of work equivalence 
do not obtain, and the slope of the 
GGS line is usually steeper than 0.5; 
in many crushing installations it ap- 
proaches 1.0. Because of the steeper 
slope of the feed and product lines the 
work index is reduced. 

Physical diversities in the material 
which make the coarser particles easier 
to break than the finer ones reduce the 
apparent work index in crushing. 

Most materials have physical di- 
versities which may be larger or smaller 
than the amount necessary to produce 
a work-equivalent product. All are re- 
duced selectively in crushers. These 
factors may tend to neutralize each 
other, but they all affect the work 
index in crushing and grinding. When 
the diversity effect and the selective 
crushing effect counteract each other, 
plant determinations of the work index 
in crushing are about equal to those 
in grinding. However, when the phys- 
ical diversities are slight the work 
index in crushing may be greater than 
that in grinding, and vice versa. 
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NATURAL CIRCULATION REBOILERS (both vertical and inclined) such as can be designed in accordance with this article. 


Shortcut to Heat Exchanger Design—VII 


You can cut in half the time for designing 


heat exchangers by the conventional methods. Here’s how for the 


Cc. H. GILMOUR 

To those familiar with the subject 
of heat transfer to boiling liquids, it 
may be somewhat presumptuous to 
suggest a shortcut method for the 
design of reboilers. The fact remains 
that reboilers and vaporizers occur as 
frequently in the design of chemical 
and petroleum processing plants as 
other types of heat exchangers—and 
a shortcut method for their design is 
both desirable and feasible. 

Reboilers supply heat for the opera- 
tion of distillation columns by vapor- 
izing part of the residue from the base 


C. H. Grmour is staff engineer 
with Carbide and Carbon Chemical 
Co. at South Charleston, W. Va. 
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important class of heat exchangers known as reboilers. 


of the column. This is done in the 
shell side of a horizontal, kettle-type 
reboiler—or in the tube side of a 
vertical or inclined natural-circulation 
reboiler. Other uses of this type of 
heat exchange equipment include (1) 
vapor generators for vapor supply to 
vapor-phase reaction systems, and (2) 
steam generators to remove heat from 
reaction systems 

Mechanism of heat transfer by nu- 
cleate boiling is clearly described in 
the current heat transfer literature and 
familiarity with the subject is as- 
sumed before applying the shortcut 
method. Don’t forget that vaporiza- 
tion can result from heat transfer. by 
natural convection, by forced convec- 


tion, from falling films, and other 
means or various combinations of 
these mechanisms. We are dealing in 
this article with systems in which the 
heat transfer is essentially by the 
mechanism of nucleate boiling. As 
this is a very common occurrence, this 
method has wide application. 


DEVELOPMENT OF METHOD 


Basis for the consideration of nu- 
cleate boiling is an expression de- 
veloped by the author which (1) 


FOR: What's Behind the 
Shortcut Method 
for Reboilers . . . 
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VAPOR GENERATED for various liquid flow rates can be figured from boiling point curves at the left. Note that... 


What’s Behind the Shortcut Method for Reboilers 


* You Don’t Have to Figure Liquid Flow Rates 

Most designers of heat exchangers think that the 
rate of liquid flow is vitally important to properly design 
a natural-circulation reboiler. According to the author’s 
method, it is not necessary to know or even estimate 
what this flow rate is. (This rate is governed, of 
course, by the difference in density between an aerated 
column of liquid inside the tubes and an unaerated 
column in the return line to the calandria.) 

Refer to the curves for water above which show the 
predicted performance of a 1 in. OD x 16 BWG 
tube, 10 ft. long, for three different circulation rates. 

The curves labeled with velocities of 0.4, 2 and 4.0 
ft. per sec. correspond to circulation rates of 2.5, 12.5, 
and 25 Ib. of liquid per pound of vapor respectively. 
The actual circulation rate probably lies in this range. 

Data presented in the above table show that even 
with this ten-fold variation in assumed circulation rate 
there is a surprising amount of compensation of the 
variables. Net result is that if the circulation rate is 
ignored and the heat load calculated on the assump- 
tion that the entire tube is transferring heat by mecha- 
nism of nucleate boiling and steam condensation, the 
agreement in results is within 4 percent. 

In the plot, the line drawn from 0 ft. to 10 ft. repre- 
sents the boiling point curve. The rise in boiling point 
of course is due to the effect of hydrostatic head. The 
curves starting at 10 ft. and terminating at the boiling 
point curve represent the heating curves in which the 
liquid being returned to the bottom of the natural- 
circulation reboiler receives heat by sensible heat trans- 
fer until the boiling point is reached. From this point 
on, boiling takes place and the heat added in the 
sensible heat zone appears as latent heat in the boiling 
zone. Higher circulation rates mean more sensible 
heat. more area for sensible heat, and more available 


temperature difference—but also less area for boiling. 

The curve for ethylene glycol represents an extreme 
case. Here the glycol is boiling under vacuum and 
the effect of hydrostatic head is more pronounced than 
it was for water. In this case only 2 ft. of the tube is 
in the boiling zone and the amount of liquid circulated 
is very low resulting in a small amount of sensible 
heat transfer. A natural-circulation reboiler for these 
conditions is not recommended because it is possible 
to design a forced-circulation vaporizer for this service 
which will contain considerably less surface area. Note 
that even for this extreme case, if the nucleate boiling 
mechanism is applied to the entire length of the tube, 
the net result is the same as when the flow rate is 
known and the length is divided between sensible heat 
transfer and nucleate boiling heat transfer. 

To obtain the temperature difference for the case of 
the 10 ft. of length it was assumed that the 5 deg. 
minus AT at the bottom would be cancelled in effect 
by 5 deg. plus AT so that the net mean AT would be 
the log mean of 60 deg. C. and 5 deg. C. Actually 
most materials boiling at atmospheric pressures or 
above would have curves which look like the water 
curve. In general, natural-circulation reboilers in 
vacuum service are not recommended. By drawing 
the boiling point curves the designer can decide 
whether or not nucleate boiling should be considered. 

The curve for diethanolamine boiling at 100 deg. C. 
was placed on the plot to show how absurd it would 
be to consider a natural circulation reboiler for these 
conditions. With steam at 160 deg. C. the AT has 
reached zero at 6 in. below the top of the tube, and 
only this length could possibly be in the boiling zone. 


@ Maximum Flux Taken Care of Automatically 
In the discussion of vertical natural-circulation re- 
boilers, nothing has been said about maximum flux 
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... CONSTANT VALUES are obtained for the amount of vapor generated. Significance: No need to figure liquid flow rates. 


or any other maximum conditions. Actually this is 
automatically taken care of by the limitations imposed 
by the heating medium. Thus, as the boiling coeffi- 
cient increases, the steam coefficient decreases and— 
as long as a complete design is considered—it is not 
necessary to worry about maximum flux or maximum 
AT. The literature on boiling coefficients states that 
there is a maximum temperature difference above 
which equ ,»ment should not be designed. 


@ Approach Is Different with Horizontal Tubes 

Horizontal tubes are subject to a different analysis. 
Consider a horizontal tube frora 8 to 10 ft. below the 
liquid level where the above conditions for ethylene 
glyco] apply. With steam at 160 deg. C. it is impos- 
sible for this tube to boil glycol. Heat would be trans- 
ferred by natural convection and of course the nucleate 
boiling mechanism does not apply. Even so the natural 
convection heat transfer will be rather high because 
of the large AT and vapor will be generated when the 
heated liquid reaches the surface. This condition 
occurs in large batch still kettles but this computation 
method must not be used for designing equipment oper- 
ating under these conditions, 

In continuous distillation systems, the liquid level 
is usually carried just above the tube bundle and a 
tube in this zone may transfer heat by the mechanism 
of nucleate boiling. However for a horizontal tube 
there is a maximum flux which is a function of the 
material being boiled and the dimensions of the tube 
or tube bundle. 

Consider a single tube near the surface such as the 
tubes indicated pictorially above. Jakob* has shown 
that vapor bubbles rise at a velocity of from 0.56 to 
1.3 ft. per sec. The mechanism of nucleate boiling 
breaks down because if an attempt is made to create 
vapor bubbles beyond this rate the bubbles cannot 


*Jakob, “Heat Transfer,” 
Sons, (1949) 


Vol. I, p. 632, 


John Wiley & 


get away from the surface and a vapor envelope begins 
to form around the tube. A single tube 1 in. diam. 
and 10 ft. long will have a maximum vapor generating 
rate of 63 Ib./hr. when boiling water at 100 deg. C. 
by the mechanism of nucleate boiling. 

ft. Ib. sq. ft. sec, 

0.56 X 0.0874 X 1/12 X 10 X 3,600 = 63 Ib. /hr. 

sec, cu. ft. hr. 

Notice that the projected area of the tube is used 
and not the surface area. The maximum flux under 
these conditions is 63 x 970 / 2.62 = 23,300 Btu/hr./ 
sq. ft. In a tube bundle 24 in. diam. with a tube circle 
of 21.625 in., and with the tubes on 1.4 in. square 
pitch, the maximum vapor rate will be 1,335 Ib./hr. 
for the total of 165 tubes in the bundle. Here the 
maximum flux is only 3,040 Btu./hr./sq. ft. For the 
case of ethylene glycol boiling at 100 deg. C. on the 
single tube described above, the maximum vapor rate 
would be 4.65 lb./hr. and the maximum flux 670 
Btu./hr./sq. ft. 

We do not contend that it is impossible to generate 
more vapor than this from this tube, but we do con- 
tend that beyond these values the mechanism of heat 
transfer is no longer pure nucleate boiling. ‘To protect 
the designer, we have added a factor to the computation 
sheet which states that the quotient 6.65 W./¢.D.L, 
should not exceed a value of 1. 


@ Method Applicable to Inclined Reboilers 

These design equations may be used for the design 
of inclined reboilers also. Results will be somewhat 
conservative because of the more favorable AT and 
the more favorable condensing coefficient when thé 
heating medium is a condensing vapor. However, 
inclined reboilers have disadvantages, too. The slight 
advantage in surface hardly warrants a design method 
for inclined reboilers other than the one presented 
here. Don’t use an inclination of less than 15 deg. 
from the horizontal. 
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HEAT EXCHANGER DESIGN... 


satisfactorily correlates single tube ex- 
perimentai data, and (2) succeessfully 
produces designs for commercial-sized 
vaporizing equipment. 

Fundamental formula for the film 
coefficient of heat transfer is Eq. 
VII—}. Note the similarity to the 
Colburn equations used previously in 
these articles. Third term in this equa- 
tion takes care of the effect of pres- 
sure. The symbol ¢, is the liquid den- 
sity, @ is the surface tension, and P is 
the pressure; all terms in consistent 
units, All other symbols have been 
described previously—but it is impor- 
tant to note that the mass velocity G 
is defined as the weight rate of vapor 
produced per square foot of surface 
area multiplied by the ratio of the 
liquid and vapor density. 

This equality is shown in equation 
VII—2. Value of the proportionality 
function @ varies with the nature of 
the surface. For smooth, clean, copper 
tubes it Is 1 x 10°; for chromium or 
stainless steel surfaces it is 0.6 x 10°; 
and for polished surfaces it is 0.4 
x 10°. 


About Shortcuts to Heat Exchanger Design. 


When the Weber equation for 
thermal conductivity is substituted in 
Eq. VII—1, and consistent units are 
converted to common units, we obtain 
the dimensional Eq. VII—3 for the 
heat transfer coefficient for the boiling 
film. 

Eq. VII—4 indicates the familiar 
heat balance equation which is solved 
for the temperature difference across 
the boiling film in Eq. VII—5. Di- 
viding the previous equation by the 
mean temperature difference gives the 
fraction of the total temperature dif- 
ference required across the boiling 
film, and this ratio is shown in Eq. 
VII—6. When this equation is ex- 
panded in the manner described in 
previous articles we obtain Eq. VII—7 
which combines the various terms 
into the familiar numerical, physical 
property, work, and mechanical design 
factors. 

Because data on the vapor density 
are sometimes available, it is advisable 
to include this term in a second phys- 
ical property term along with the 
operating pressure. When the vapor 


density is unknown, it is necessary to 
calculate it. Then the second physical 
property factor Fp’ has different terms 
in it as shown in Eq. VII—9. If ex- 
treme accuracy is not required in cal- 
culating the vapor density, you may 
use a value of | for the compressibility 
factor. Methods of estimating com- 
pressibility factors are available in the 
literature for those desiring to be more 
exact. 

Numerical factors in Eqs. VII—7 
and VII—9 apply when temperature 
and temperature difference are in de- 
grees Fahrenheit. When degrees Cen- 
tigrade are used these numerical terms 
are 0.352 and 0.045 respectively. 

Factors in the first physical prop- 
erty factor have been defined except 
for «, the surface tension. Units of 
surface tension are dynes per centi- 
meter. In the pone physical prop- 
erty factor, units of vapor density 
(e-) are pounds per cubic foot, and 
the units of pressure (p) are pounds 
per square inch absolute. 

When Fahrenheit units are used for 
temperature and temperature differ- 





Nots—This article completes the series of mecha- 
nisms by which 90 percent of the heat exchangers 
used by industry can be designed. 

The first article in this series (Oct. 1952, p. 144) 
developed a basic method for the design of heat 
exchangers. Use of the method for conditions of no 
phase change, forced convection, turbulert flow, and 
cross flow in shell was described. 

Article II in March 1953 issue described use of the 
basic method for no phase change, forced convection, 
turbulent flow, and parallel flow in shell. 

Article III in April 1953 issue dealt with heaters 
and condensers in which the condensing vapors con- 
tain no more than a small amount of super-heat or 
non-condensible vapor. 

Article IV in the October 1953 issue dealt with 
condensers and subcoolers in which the condensate 
consists of miscible fluids, Article V in the February 
1954 issue with condensers and subcoolers in which 
the condensate consists of immiscible liquids, and 
Article VI in the March 1954 issue with condensa- 
tion of vapors from mixtures of vapor and non- 
condensable gases. 

It will be necessary to refer to the first article for 
certain alignment charts, nomenclature, as well as 
development of the basic method. When you do, 
please note that W." was omitted under work factors 
for pressure drop in Eq. VII. In this same equation 
the exponent on the term P is a 3.—Eprror. 
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LIQUID PHYSICAL PROPERTY FACTOR for heat transfer. 
For vapor-in-shell or vapor-in-tube sers. 
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ence, use degrees Rankine (deg. F. 
+ 460) for T; and when degrees 
Centigrade are used for the functions 
above, use degrees Kelvin (deg. C. 
+ 273) for T. 

Subscipts in the molecular weight 
terms refer to liquid (L) and vapor 
(v) respectively. Note that in boil- 
ing processes these molecular weights 
may often be quite different. 

The compressibility factor has no 
units and the usual symbol for this 
term is Z, but to eliminate confusion 
with the viscosity term used in this 
series, this was not used here. 

The design equations apply to both 
horizontal units with boiling outside 
tubes and vertical units with boiling 
inside tubes. Since space is at a pre- 
mium on the computation sheet, 
because of the necessity of including 
columns for sensible heat transfer and 
latent heat transfer, only one column 
has been provided for boiling. The 
usual subscripts are therefore not 
shown but you will realize that the 
physical properties apply to the fluid 
being boiled whether on the inside 
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WORK FACTOR for heat transfer. For vapor-in-shell or vapor- MECHANICAL DESIGN FACTOR for heat transfer. For 
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COMPUTATIONS FOR HEAT EXCHANGERS 
FOR NUCLEATE BOILING OF LIQUIDS INSIDE TUBES OF VERTICAL OR INCLINED REBOILERS 
FOR NUCLEATE BOILING OF LIQUIDS OUTSIDE TUBES OF HORIZONTAL KETTLE TYPE REBOILERS 
WITH HEATING EITHER BY SENSIBLE HEAT TRANSFER OR BY CONDENSATION OF A VAPOR 
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of the tubes or the outside of the 
tubes. 

There is one modification of these 
design equations which does not ap- 
pear in the equations themselves but 
has been included in the design com- 
putation sheet—and that is the surface 
condition factor. Since the propor- 
tionality constant in the original equa- 
tion was 1 x 10° and since tests on 
single tubes and commercial apparatus 
have indicated that coefficients in ac- 
cordance with this equation are actu- 
ally observed, we have chosen to call 
this condition perfect. For average 
conditions of surface we suggest a 
multiplier of 1/ 0.6 or 1.7, and for 
the worst conditions we suggest a 
factor or 1/ 0.4 or 2.5. 

Experience is the only good guide 
that will reveal the proper value to 
be used, because a copper tube boiling 
a hydrocarbon in a petroleum plant 
may have a different surface condition 
factor than a copper tube boiling a 
synthetic organic chemical in a chem- 
ical plant. This factor is not to be 
confused with a fouling factor—the 
latter is taken care of in a separate 


column on the computation sheet. 
Even if you desire to be ultra-con- 
servative and use a multiplier of 2.5 
for all cases, remember that the equa- 
tion still properly accounts for the 
variables in the boiling process. Nomo- 
graphs have been provided to simplify 
the calculation of the various factors. 


EXAMPLE 

To illustrate heat transfer by nu- 
cleate boiling we have used the data 
of Example 15.5, p. 488, Process Heat 
Transfer, Kern, The known physical 
properties for butane are transposed to 
the computation sheet, together with 
the other known conditions, and by 
means of the nomographs the various 
factors are readily obtained. 

Sum of the products is less than 
unity indicating that in our opinion 
this reboiler is over-sized. Further 
computation, however, would indicate 
that tubes 8 ft. long would be too 
short and since the next standard tube 
length is 10 ft. this length would be 
recommended as the minimum, 

No pressure drop calculations are 
necessary for this type of heat ex- 
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changer although the computation 
sheet contains the necessary columns 
for cases in which the heating medium 
is a gas or a liquid. When the heating 
medium is a condensing vapor, pres- 
sure drop is rarely significant. 

Since the methods used for the so- 
lution to this problem are extremely 
different, it would be interesting to 
compare the film coefficients that 
apply in the two cases. By the method 
presented in this article the boiling 
film coefficient is 576/036 154 = 
2,470, whereas in the example as 
worked out in the textbook, the boil- 
ing coefficient was assumed to be 300, 
The steam film coefficient in our com- 
putation is 576/119 154 748, 
whereas the value used in the other 
method was assumed to be 1,500. 

Obviously, the high fouling resist- 
ance which was assumed for this 
problem is the controlling factor—and 
is the reason the answer obtained by 
the two methods is so close. Use of a 
high fouling resistance (low coefficient 
of heat transfer) is certainly justified, 
especially when steam is used as the 
heating medium, This is because you 
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VAPOR PHYSICAL PROPERTY FACTOR. For boiling. 
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WORK FACTOR. For boiling. 


would not want to design a reboiler 
that would require full steam pressure 
on its first day of operation. It is 
suggested that a value of heat transfer 
coefficient for fouling be chosen so 
that the products of the four factors 
in the fouling column will be approxi- 
mately 0.500. If experience indicates 
there is no fouling, then there is no 
reason to include a fouling coefficient 
in the design. 

Experimental data on both single 
tubes and actual commercial heat ex- 
changers have indicated over-all coefh- 
cients above 300 Btu./hr./sq. ft./deg. 
F. Therefore, we do not hesitate to 
believe the high value of boiling film 
coefficient obtained by our method, 
especially since the operating pressure 
and temperature are rather high in this 
case. 
Note that we have used the highest 
value of the surface condition factor 
in this computation. Here again, this 
is a means of introducing a factor of 
safety but actual test data on com- 
mercial reboilers will reveal the proper 
value of this surface condition factor 
to be used in a certain type of com- 
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MECHANICAL DESIGN FACTOR. For boiling. 


mercial plant. For example, copper 
tubes when used for boiling many of 
the synthetic organic chemicals which 
are produced by Carbide and Carbon 
Chemicals Co, apparently exhibit a 
surface condition factor of 1. The 
factor for stainless steel or steel boiling 
the same fluids is usually found to be 
1.7 and higher factors for any other 
tube materials are rare, In boiling 
hydrocarbon materials such as encoun- 
tered in the petroleum industry, the 
surface condition factors may be con- 
siderably different than those experi- 
enced in the synthetic organic chem- 
ical industry. We feel, however, that 
the factor 2.5 is plenty safe for any 
conditions. 


In the temperature difference box 
of the computation sheet there is a 
group of symbols which may be used 
to corect the AT for hydrostatic head 
if the number of degrees rise per foot 
is known. For a horizontal tube bun- 
dle the quotient D./24 x degrees rise 
per foot should be subtracted from 
the value of ATy. For vertical units 
the quotient to be subtracted is 
Lo X degrees per foot. If a boiling 
point curve is drawn, the proper AT 
may be selected from the curve. 

In the problem computed on the 
computation sheet, the rise in boiling 
point in the 12 ft. length is less than 
1 deg. F., and the correction factor 
is negligible. 





REPRINTS OF COMPLETE SERIES ... . 
Extremely popular series on ‘Shortcuts to Heat Exchanger De- 
sign” is now concluded. Reprints of the entire series will be 
available by Sept. 1 at 75c. per copy. Seven installments com- 


rising 40 pages of lucid instruction and valuable help. Address 
Reprint Editor, Chemical Engineering, 330 W. 42nd Ut., New 


York 36, N. Y., or use your Reader Service postcard (p. 427). 
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CALIBRATED IMPELLER provides a basis for accu- 
rate speed-diameter-horsepower plottings. The 
power characteristics of the impellers are known com- 
pletely, from thousands of test runs. 





There’s a systematic way to get top effi- 
ciency in any conceivable liquid-liquid 
(or gas-liquid) contacting operation. 
It begins with the mixer impeller. The 
one you see here is a LIGHTNIN design 
chosen for high pumping capacity, or 
fluid flow. 
Flow is what circulates the droplets (or 
gas bubbles) in a controllable pattern, 
assuring intimate contact throughout the 
fluid mass. 
You need fluid shear, too. Shear breaks 
the big droplets (or bubbles) into mil- 
lions of pinpoint ones, tremendously in- 
creasing interfacial area. 
For optimum results, you need flow and 
shear in just-right balance. These are 
_ basic, though many other variables may 
affect the final answer. 

The MIxco engineer can de-emphasize 
flow and emphasize shear (or vice versa) 










Lohtam 
MIXES 


. GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation ond 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fiuid mixing specialists 


THE OPTIMUM FLUID regime to achieve the wanted 
process result is determined and is then scaled up to 
full size, by one of several methods that give fully 
predictable results. 






tei 


How to get optimum results 
in liquid-liquid contacting 


by varying the size and speed of the cali- 
brated impellers he works with. 

He can quickly find the optimum speed 
and diameter that will give you the results 
you want in least time—and with least 
horsepower. There’s no guesswork. 


The answer can be extrapolated to any 
size system, with extreme accuracy. Re- 
sults are unconditionally guaranteed. 

In any fluid mixing operation, we can 
help you harness fluid flow and fluid 
shear, control them, make them work 
harder—often with 100% more mixing 
efficiency. You may save weeks of re- 
search and pilot plant time by asking us 
to come up with the answer. 

If you'd like more specific information 
on fluid mixing that does what you want 
it to do, just call in your LIGHTNIN repre- 
sentative, or write us today. 


(1) DH-50 Laboratory Mixers 

(CJ DH-51 Explosionproof 
Laboratory Mixers 

(1) B-102 Top Entering Mixers 
(turbine and paddle types) 

(1 8-103 Top Entering Mixers 
(propeller type) 

(J 8-104 Side Entering Mixers 








(1 8-105 Condensed Catalog Name 
(complete line) c 

(J 8-107 Mixing Data Sheet —a 

(CD) 8-108 Portable Mixers Address_______ 
(electric and air driven) Ov... 


MIXING EQUIPMENT co., inc. 


128-h Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 
100 Miranda Avenve, Toronto 10, Ont. 


Please send me, without obligation, catalogs checked at left. 





ANTIBIOTIC FERMENTATION is big ex- 
ample of gas-liquid contacting operation. 
This one consists of six 200-HP LIGHTNIN 
Mixers, with 39-foot shafts, on six 24,000- 
gallon tanks. 
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MIXING AND BLENDING in big tanks is 
done rapidly, with minimum power and 
least possible maintenance, using LIGHTNIN 
Side Entering Mixers. Sizes 1 to 25 HP, 


Pit i My 























DO HUNDREDS of fivid mixing jobs 
quickly with versatile LIGHTNIN Portable 
Mixers. Instantly make any open tank on 
efficient mixing vessel. More than 30 stand- 
ard models. Sizes /% to 3 HP. 
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Chemical Engineering Fundamentals 


Kinetics of Homogeneous Reactions—I 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Corp., Brandenburg, Ky. 


We introduced the general subject of reaction kine- 
tics last month (Chem. Eng., July 1954, p. 230). Now 
we're ready for a more detailed account. The kinetics 
of homogeneous reactions will be covered in three 
installments. The first will deal with the effects of 
the concentration of reactants and products on the 
course of a reaction in a batch process, This will 
include such topics as the law of mass action, the order 
of reaction, reaction mechanism, and a summary of 
methods for determining the order of a reaction. 


Types of Homogeneous Reactions 


A homogenous reaction is one in which there is 
only one phase present during the course of the 
reaction. A reaction between gases where there is no 
solid or liquid present is a homogeneous reaction. How- 
ever, if a solid catalyst is added to make the reaction 
take place, the reaction is no longer homogeneous but 
is heterogenous. 

A reaction between miscible liquids or one that takes 
place in solution is homogeneous if no precipitate is 
formed or if no immiscible layer separates out. 

Almost all homogeneous reactions are either gas 
phase or liquid phase. Homogeneous solid phase reac- 
tions are rare. They could occur only where there 
were complete solution between all components. 

Homogeneous reactions can also be subdivided into 
constant volume, constant pressure and also into batch 
or flow reactions, depending on the type of apparatus 
used and upon the properties of the system. They can 
also be isothermal, adiabatic or neither, depending upon 
the heat of reaction and the heat transfer characteristics 
of the reactor. 

A batch reaction is one in which all materials are 
charged at one time and no material is removed from 
the system until the reaction has proceeded to the 
desired degree of completion. A flow reaction is one 
in which the reactants are added continually and the 
products are removed continually. The process is steady 
state in that at any specific point in the reactor, com- 
position does not change with time. The independent 
variable in this case is distance along the reactor. 

A reaction between gases in a closed batch system is 
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a constant volume reaction. The same gases reacting 
in a flow system in a reactor tube would be a constant 
pressure system. Almost all liquid phase reactions can 
be treated as constant volume reactions since the vol- 
ume of the reacting mass changes but little with either 
composition or temperature. 

If the temperature remains constant during a reaction, 
it is isothermal. If no heat is transferred during the 
process, it is adiabatic. 

The most common industrial case is the one in which 
considerable heat is transferred but there is still a 
temperature change. The reactor for this type of 
system can be sized by a tabular method of calcula- 
tion involving successive approximations. 


Some History 


Although the rates of some chemical reactions have 
been measured by a few experimenters in the last 
century, the formation of the kinetic theory is compara- 
tively recent.” 

Two early important developments were the obser- 
vations of Guldberg and Waage on the effect of concen- 
tration in 1867 and the observations of Arrhenius on 
the effect of temperature in 1889. Arrhenius’ equation 
is the basic foundation of our present theory of kinetics. 

Until the early 20th century the advances in kinetics 
consisted largely of empirical measurement. One of 
the first attempts to theorize was the radiation hypo- 
thesis in about 1918.* This was disproved and replaced 
by the modern theories of the collision hypothesis, 
chain reactions and activated complex. These will be 
discussed in a future installment. 


Effect of Concentration: Law of Mass Action 


The important factors of interest for any homogene- 
ous reaction are the effect of the concentration of 
reactants and products and the effect of temperature 
upon the rate of reaction. We shall first consider the 
effects of concentrations. 

One of the first postulates concerning the effect of 
concentration of the reactants upon the rate of reaction 
is the law of mass action. This law is attributed to 
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Before you buy 
any filter 


get the facts 
about the 


Niagara 
5-POINT 


SERVICE 
PROGRAM 


1. SALES AND ENGINEERING SERVICE 


A network of Niagara representatives, stra- 
tegically located in cities throughout the 
country, are ready to discuss your filtration 
requirements with you, These men are ca- 
pable, experienced filtration engineers and 
their advice and counsel is available at any 
time without obligation. 





2. LABORATORY TESTING SERVICE 


Niagara’s modern testing laboratory and 
skilled technicians are at your service. Sam- 
ples of the slurry you wish to filter will be 
tested to determine filtration characteristics, 
optimum flow rates, correct type and dosage 
of filter-aid, and other important facts. For 
this service you incur no cost or obligation. 





3. PILOT FILTER SERVICE 


A Niagara pilot filter, set up in your own 
plant, will give you a “preview” of filtrate 
quality, flow rates, cycle time and operating 
savings... an accurate picture of the results 
you can expect from your full size Niagara 
installation. These pilot units are available on 
a low-cost, non-profit rental plan. 





Niagara Pressure Leaf Filters . . . both vertical 
and horizontal . . . have an enviable record in 
hundreds of industries for top efficiency, econ- 
omy, ease of operation and long service. Flow 
rates are two to five times those of old fashioned 





4. CUSTOM ENGINEERING SERVICE 


Niagara engineers will design a single filv.r 
or a complete system to meet your specific 
needs. High pressure construction, steam 
jacketing, special metals, synthetic linings 
. +. these and many other refinements can be 
custom built into your Niagara Filter. 





cloth covered presses. And for the majority of 
applications, no cloths are required. Niagara 
Filters are available with capacities up to 1,300 
sq. ft. of filtration area and can be made of 
stainless steel and other corrosion resistant alloys. 


Want more details? Just clip and mail the 
coupon, 


S. INSTALLATION AND 
START-UP SERVICE 


If you wish, your installation and start-up will 
he supervised by an experienced Niagara 
engineer. He will also train your operators 
in the care and handling of the equipment. 
Field and home-office engineers are always 
on call. 





agava tillers 


DIVISION 
AMERICAN MACHINE AND METALS, INC. 
DEPT. CES54, EAST MOLINE, ILLINOIS 
In Evrope: Niagara Filters Europe, Post Box 1109, Amsterdam-C, Holland 


YES ... we'd like to know more about Niagara Pressure Leaf 
Fileers for 
(0 Send new catalog NC-1-33 
Name 
Title 
Company 
Address 
City 





(0 Have representative call 























CuemicaL Encineerinc—August 1954 





CE REFRESHER... 
Nomenclature (Consistent units) 


Number of reacting moles of a, b, c, etc. 
A, B, C Reactants 

Ca, Cs, Cc Concentration of A, B, C, etc. 
Cro Initial concentration of A 
Differential operator 
Constant of integration 

Rate constant 

Number 

Products 

Rate 

Time 

Conversion 

Finite change in a property 
Summation of 


a,b,c 


wD * —" Sy 3 r= 
® 
wv” 





Guldberg and Waage" and states that the rate of a 
chemical reaction is proportional to the product of the 
“active masses” of the reactants involved. Stating this 
symbolically, if the reaction is 

A+B2R 
the rate is expressed by the equation 

f= kC Ca 
where C, and C, are the “active masses.” At first 
concentrations were used as active masses but it was 
found that for some reactions the law held more closely 
if activities were used. However it is extremely difficult 
to determine the activity of a substance in a mixture 
of more than two components; and for this reason 
concentrations are still used in the majority of cases. 


Order of Reaction 


The common method of classifying homogeneous 
reactions is by the “order of reaction.” If the reaction 
rate is expressed by the equation 


r= kCa*Cp? 


the order of the reaction is the sum of the exponents 
a and b. Reactions may have orders of 1, 2, 3, zero, or 
some fractional value. 

The number of reactant molecules which appears in 
the over-all stoichiometric equation for the reaction is 
termed the “‘molecularity.” In general there is no 
relation between molecularity and order of reaction. 

In the instances in which the order is equal to the 
molecularity, the reaction is said to be of “simple order.” 
As an example, a reaction of the type 


A+Be2R 


may be of any order but its molecularity is two. If 
the particular reaction should happen to be of second 
order, it would be a simple order reaction. 

Most reactions are not of simple order. Therefore 
the order can not be predicted from a knowledge of 
the chemical equation. In some of the earlier literature 
on this subject there is a tendency to confuse molecu- 
larity with order. Some authorities refer to the order 
of a reaction as the molecularity of the controlling step. 
Although there is a greater correlation between mole- 
cularity of the controlling step and order of a reaction, 
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the fact remains that order is defined merely as the 
sum of the exponents of the rate equation. 


Mechanism of a Reaction 


The “mechanism of a reaction” means merely the 
method by which it takes place. Very few reactions 
occur in the one step indicated by their stoichiometric 
equation. Rather, the stoichiometric equation repre- 
sents only the sum of several reactions which take 
place as intermediate steps of the over-all process, For 
instance, the equation for a reaction might be 

2A+B2R+S8 
This does not mean that the three reactant molecules 
simultaneously react in one step. The reaction could 
possibly proceed as follows: 

(1) A+ BAB 

(2) A+AB2 A,B 

(3) A;B 2AB+R 

(4) ee. 

2A+BQR+S 

If any one of the above steps were slower than the 
others it would be the rate controlling step. The inter- 
mediate products could be molecules, parts of mole- 
cules (free radicals) or even, in the case of catalytic 
reactions, particles of a foreign substance added to the 
system. Steps (1) to (4) .plus a knowledge of which 
is the controlling step constitute the mechanism of 
the reaction. 

Although a knowledge of the mechanism of a reaction 
is of academic interest, it is important to the engineer 
only as a means of obtaining a reliable rate equation 
which can be used for design purposes. If such a rate 
equation can be obtained without knowing the mech- 
anism, such knowledge is unnecessary. 


How to Determine the Order of a Reaction 


The order of a reaction can be determined only 
from experimental data taken on the reaction itself. It 
is necessary that the data be taken under isothermal 
conditions because the value of the rate constant 
changes rapidly with temperature. 

The data taken are usually the concentration of 
some key reactant or product at various time intervals 
during the course of the reaction. The order may be 
determined from plots of data using integral conver- 
sions or by using either rates or incremental conver- 
sions, AC/At. The plots using total conversion are 
usually more accurate and are recommended. 


First Order Reaction 


Consider the reaction below which we will assume is 
first order: 
A-~R+S8;r = — dCa/dt = kC, 
A simple plot of the concentration of A against time 
is a curved line and will not indicate order on inspec- 
tion. An example is shown in Fig. 1a. 
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How this condenser shell 


of HERCULOY 


was welded 


Here is one of two large vapor condensers 
made by Farrar & Trefts, Inc., Buffalo, N. Y., 
for National Aniline Div., Allied Chemical & 
Dye Corp. The shells are of Herculoy, Revere’s 
silicon bronze. They were welded by a semi- 
automatic consumable-electrode gas-shielded 
method, which has decided advantages in 
speed and rate of deposition, plus minimum 
distortion. The latter was important in this 
case because of the limited clearance between 
shell and the bundle of 2150 copper tubes. 

Welding was done at 300 amperes. Feed, 
320 inches per minute, using 1/16” diameter 
Herculoy wire, AWS.E-CUSI. Welds which 
might cause troublesome distortion were 
peened. No preheating was required, and no 
clamping or jigging. Plates were beveled with 
a 60° included angle, welded from outside, 
back-chipped and welded from inside. Fre- 
quent spot X-rays were taken, plus close in- 
spection, to make sure operator was into 
sound metal. The condenser also has solid 
Herculoy flanges, 4” square. These were built 
up in three segments, welded flat, then cold 
rolled to 90” diameter, without cracking the 
welds. After machining there was no sign of 
porosity or cracking. 

Copper and copper alloys can be quickly 
and perfectly welded. The Welding Section of 
the Revere Research & Development Depart- 
ment will be glad to collaborate with you 
on welding matters. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


. aa . 
Mills: Baltimore, Md.; Chicago and Clinton, II1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributor: Everywhere 


SEE “MEET THE PRESS‘ ON NBC TELEVISION, SUNDAYS 


LOWERING 25-ton bundle of copper tubes into 
welded Herculoy shell. A special steel cradie was 
devised to handle the bundle. Clearance between 
bundle and shell, ¥%”. In all over 75,000 pounds of 
copper and copper alloys were ysed in each condenser. 
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The simplest way to test the order would be to plot 
incremental data in the form of AC/At versus C,, 
where C, is taken at the increment average value. If 
the graph is a straight line of negative slope, the reac- 
tion is first order (Fig. 1b). The difficulty with this 
method is that often the data are so scattered that it is 
difficult to tell whether the best line through the 
points is a straight one. 

A better method is to integrate the rate equation, 

— dC4/dt = kC4 
Separating the variables and integrating, 
— dC4/C4 = kdt 


—~nCag=kht +I (1) 
Therefore a plot of In C, (or log C,) against time will 
be a straight line of negative slope if the reaction is 
first order. See Fib. 1c. 
The equation could be integrated between definite 
limits thus: 


— dC 4/dt = kC4 


Ca t 
- dC 4/Ca = ef dt 
Cro 0 


In C4o/Ca = kt (2) 
Since C,, (the initial concentration) is known, k can 
be solved for from the corresponding values of C, 
and t. If the values of k are relatively constant, the 
reaction is first order. But if the values show an upward 
or downward trend, the reaction is not first order. 
Another method is that of using the “half-life” of 
the reactants. The half-life is the time it takes for one 
half of the reaction to be completed. For a first orde1 
reaction at one-half completion, C, = 4 C,, 
In Ca./Ca=In2 = kt 
t = 1/k (In 2) 
Thus from a plot of C, vs. t, the half-life can be read 
off and k calculated. If the calculated value of k is 
independent of the initial concentration, the reaction 
is first order. 
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There are some other methods of determining the 
order of a reaction but we recommend the one in 
which the rate equation is integrated. 


Second Order Reaction 


If the equation of the reaction has this form, 
— dC 4/dt = kC#* 
a plot of AC,/At versus C,’ will yield a straight line. 
For an equation of the form 
— dC4/dt = kC4Cz 
a plot of AC,/At vs. the product C, Cz will yield a 
straight line. These methods are not recommended so 
highly as the integral method for the same reason we 
discussed under first order reactions. 
The integral form for the equation —dC,/dt = kC,’ 
is obtained as follows: 
— dC4/Ca* = kdt 
1/Ca=kt +I 
where I is the constant of integration. Therefore a 
plot of 1/C, vs. t should result in a straight line, the 
slope of which is the rate constant. See Fig. 2a. 
If the limits of integration ‘are used, the intercept 
is the reciprocal of the initial concentrations. 


Ca t 
- dC4/Ca = k “g dt 
Cao 0 


1/Ca—1/Cao = kt 

1/Ca = kt + 1/Cas (3) 
Eq. (3) may be used to solve for k at various values of 
C, and t. Constancy of k values indicates a second 
order reaction. 

If the rate for a reaction involving two reactant 
molecules, 
A+B-—-ZzP 

is given by the equation —dC,/dt = kC, C,, the equa- 
tion can be integrated only if the terms C, and C, are 
expressed as a single variable. Thus, the equation is 
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greater speed, accuracy, versatility 


in the new improved Model 21-103C 


Analytical Mass Spectrometer 


Now Consolidated offers 























Year after year CEC’s line of Mass Spectrom- 
eters maintain their position of world leadership 
through a program of continuous improvement 
and refinement. CEC’s Analytical Mass Spec- 
trometer, for 12 years the accepted standard in- 
strument for fundamental research in petroleum 
processing; refinery control laboratories, chem- 
ical manufacturing, molecular-structure studies, 
biochemical and related applications, now in- 
corporates two major improvements. 
Retaining all its proven features such as pre- 
cisely regulated electronic circuitry, high speed 
recording, automatic scanning, and indexing of 
mass-scale on the spectra, the new Model 21- 


s 
‘A new feature — samples are 
electrically heated to 200°C. 
for high boiling point liquids. 


“Flip a switch to change the 
resolving power and get the 
mass-range you desire ~ 
another new feature. 


103C features an accessory oven for electrically 
controlled sample heating, and instantaneous 
change in resolving power from the low mass- 
range of 150 to a high mass-range of 700 at the 
flick of a control panel switch. These two refine- 
ments greatly increase the flexibility of the in- 
strument and adapt it to gas and light liquids 
or high molecular weight liquids or solids. 

The new improved Model 21-103C Analyti- 
cal Mass Spectrometer is now ready to maintain 
Consolidated’s tradition of bringing the highest 
standards of speed, accuracy and versatility to 
analytical measurement and research applica- 
tions throughout industry and the sciences. 


For complete details send for Bulletin 
CEC 1800C-X1. 


7 "| 7 Sales and Service through 
Consolidated Engineering qemu: cr Sci tur 


CORPORATION FOR SCIENCE AND INDUSTRY with offices in: Pasadena, Atlanta, Chicago, Dallas, 
300 North Sierra Madre Villa, Pasadena 15, California Detroit, New York, Philadelphia, Washington, D.C. 
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usually transformed to one in terms of conversion, x, 
and time only. 

If a and b are used to denote the initial concentra- 
tions of A and B, then C, = a — x; C, = b — x; and 
— dC4/dt = —d (a — 2)/dt = dz/dt 

Thus, the rate equation becomes: 
dz/dt = k (a — z) (b — z) 
The integrated form of this equation is: 

{1/(a — b)] In [b (a — z)/a (6 — z)] = kt (4) 
Therefore, a plot of the left-hand term of Eq. (4) vs. t 
would yield a straight line if the reaction were second 
order. See Fig. 2b. 

An equation of the form —dC,/dt = kC,’ could 
also be expressed in terms of conversion although this 
is only necessary when two or more reactants are 
present, Since C, = a — x, and 

_ dC 4/dt! = dz/dt =k (a _ z)? 
and the integrated form of this is: 
z/a (a — 2) = kt 
A plot of x/a (a — x) vs. t would yield a straight line 
with slope equal to k, as in Fig. 2c. 


Third Order Reaction 


If a reaction of the form, 
3A > =P 
is third order, a plot of AC,/At vs. C,’ would be a 
straight line. Likewise, for a simple order reaction of 
the form 
2A +B—+zP 

a plot of AC,/At vs. C,’Cy should yield a straight 
line also. ‘The inherent inaccuracies of this method 
are great. Therefore, we don’t recommend it. ‘The use 
of the integral equation is superior. 

For a simple order reaction such as 


3A +> =P 


the rate equation is —dC,/dt = kC,’. We can sepa- 
rate the variables and integrate: 
— dC 4/Cy = kdt 1/2C4 = kt +] 


Therefore, a plot of 1/C,’ vs. t will be a straight line. 
If we integrate between definite limits, 


1/C4 — 1/C42 = 2Qkt 
In terms of conversion, x, the above equations are: 
dz/dt=k(a—zx)* and, 


(2az — x*)/2a* (a — x)* = kt 


Zero Order Reaction 


If the rate equation is —dC,/dt = k, a plot of 
AC,/At vs. C, should be a horizontal line. In fact, 
AC,/At should give a horizontal straight line when 
plotted against t also. 

Upon integration C, = —kt + I, and a plot of C, 
vs. t should be a straight line whose slope is negative k. 


Fractional Order Reactions 


The general form of the rate equation where a single 
reactant is involved is: 
_- dC 4/dt = kC 4" 


We have discussed the cases where n is 0, 1, 2 and 3; 


but in many cases the value of n may be fractional. 

In this case the best approach would be to plot 
AC/At against C, on semi-log paper and to measure 
the slope. This will give an approximate value for n. 
Using this value the rate equation is integrated and k is 
solved for at various values of C, and t. 

If the values of k are not constant but show a trend, 
another value of n (in the vicinity of the graphical 
value) is assumed and the k’s are recalculated. The 
value of n that gives the most nearly constant values 
of k represents the order of the reaction. 

We must point out that the methods discussed here 


August 1954—CnemicaL ENGINEERING 





Totally-Enclosed 
Fan-Cooled 
MOTORS 


Can’t Hurt These Mofors 


Here is a totally-enclosed type of motor that will solve 
many of your dirt and corrosion problems. Install anywhere, in- 
doors or out. 


Cooling System is Self-cleaning 
Cooling air is carried through the heat-exchanger tubes with suffi- 
cient velocity to expel practically any kind of dirt. If oily or sticky 
dirt should cling, tubes can be ramrodded clean in a few minutes 
because tubes are straight and tube ends are exposed. 


Choice of Corrosion-resistant Materials 


You can lick corrosion with this motor, too. Tubes are available in 
a variety of materials to meet practically any corrosive atmos- 
pheric condition. Allis-Chalmers tube-type motors have long and 
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successful experience in such difficult applications as caustic plants, 
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by Allis-Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country. 


ill CONTROL — Manvol, 

Hi | magnetic and combina- 

7 tion starters; push but- 

@)) ton stations and compo- 

g | nents for complete con- 
trol systems. 


TEXROPE V-belts in 
all sizes and sections, 
standard and Voari- 
Pitch sheaves, speed 
changers. 


% rite. PUMPS — Integral 

Sy, | types from % in, 

\ to 72 in. discharge 
: gnd up. 


refineries and petrochemical plants, power plants with fly ash 
problems and many others. 

Next time you need a motor for a dirty or corrosive location or 
for outdoor operation in all kinds of weather, call your Allis- 
Chalmers District Office. Get complete information on Allis- 
Chalmers tube-type totally-enclosed, fan-cooled and explosion- 
proof motors. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for Bulletin 51B7149. Available in ratings on frames larger than 
NEMA 505 up to 3000 hp. Aas 


Texrope and Vori-Pitch are Allis-Chalmers trademorks. 


ALLIS-CHALMERS 
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Summary of Equations for Order of Reaction 
Chemical Equation Rate Equation 
A-»> Products dz/di =k 


A->Products dz/di =k (a— 2) 
A-»> Products dz/dt = k (a — z)? 


A+ B->Products dz/di = k (a — z) (b — z) 


A-» Products dz/dt =k (a— z)* 


A+ B->Products dz/dt = k (a — z)*(b — z) 


dz/dt = k (a — 2)" 


are only for specific simple cases. For instance, the 
method covered for first order reactions was for the 
common case involving only one reactant. It is feasible 
to have a reaction of the type A+ B-»=P obey the 
following rate equation 
rm — dC 4/dt = kC gC ,*" 

This would be a first order reaction also (since the 
sum of the exponents is 1.0) but the method presented 
above for testing first order reactions would not apply. 

Another important limitation of these methods is 
that they apply only in cases where the rate of the 
reverse reaction is negligible, In the case of a simple 
order reversible reaction such as 


ASR 
the true driving force of the reaction is C, minus 
C,/K., and the rate equation is 
— dC 4/dt = k (Ca — Cr/K,) 
In this instance a plot of log C, vs. t may not be a 
straight line even though the reaction is first order. 


General Case for a Single Reactant 


For the reaction A-> =P the general rate equation 
may be expressed as 
dC 4/dt = — kCy” 
dz/dt = k (a — z)* 
The integrated form of this equation is' 
{1/(m — 1)} [1/(@ — 2)** — 1/a*) = kt 
The table on this page is a summary of rate equations 
for various order reactions. 


Determining Order—A Summary of Methods 


We can determine the order of a reaction, and thus 
its rate equation and the value of its rate constant, by 
any of these methods: 

(1) Plotting the term AC/At vs. concentration. 

(2) Calculating the values of k for various assumed 
orders and taking the equation which gives the most 
nearly constant value of k. The important thing is 
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{1/(a — b)] (1/a — 1/(a — z)] = kt 


Units of k 
concentration, time 
1/time 
1/(time) (concentration) 


Integrated Equation 
z= kt 
In a/(a — z) = kt 
z/a(a—z) = kt 
b (a — 2) 
a (b — z) 


2ar — 2 
2a? (a — z)* 


1 


——- In 


= kt 1/(time) (concentration) 





= kt 1/(time) (concentration)* 


1 b (a — 2) 
@-b'" ab—z) * 


1/(time) (concentration)? 








1 1 —s & kt 1 
n—-1 (a—z)** ar (time) (conc.)*~ 


that the value of k does not “drift” up or down even 
though there is a variation due to experimental error. 

(3) Plotting the appropriate integral function for 
each assumed order and choosing the one in which a 
straight line is obtained. 

(4) Using the time it takes for one half the reaction 
to take place. 

Of the above, we recommend method (3). 
procedure to use for this method is as follows: 

First, the data must consist of a series of concentra- 
tion and time values taken at constant temperature. 
Then plot the appropriate term from Column (4) of 
the table above against t. When a straight line is 
obtained, the order is indicated. 

To verify, substitute all the experimental values and 
observe the constancy of k. If there is no trend in k, 
the order chosen is probably correct. 


The 
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NEXT MONTH ; 


Kinetics of Homogeneous Reactions—(II) will 
present some worked-out problems involving the 
order of reaction, reactor size, consecutive reac- 
tions and complex reactions. 


REPRINTS AVAILABLE 


You can now get reprints of the first three sec- 
tions of the CE REFRESHER series. Price 50¢ 
each. Use your Reader Service postcards inside 
back cover for fastest delivery. 


Thermodynamics Reprint No. 42 
Compression-Expansion.. Reprint No. 45 
Chemical Equilibrium .. Reprint No. 49 
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CONDULET records prove it! 


The firss CONDULETS, introduced by 
Crouse-Hinds in 1905, were so well designed 
and so carefully manufactured that many of the 
early installations are still in use.... still giving 
dependable service after more than forty years. 


This record proves that where quality counts, 
you can count on CONDULETS! 


Crouse-Hinds high standard of quality has 
always been controlled by careful checking and 
testing of both raw materials and the finished 
product. The CONDULET line has expanded 

Sikes aehithe peat cial Sedubaw hats tnt from a few items to more than 15,000 types and 
Mechanical Laboratory. Constant testing insures sizes and the testing laboratories have kept pace 
uniform quality. with this development. They contain the latest 

and most modern testing equipment. 


Laboratory testing is only part of Crouse- 
Hinds system of rigid quality control. Factory 
inspection is equally important. Together, they 
assure a superior product that will serve you 
better... and last longer! 


Always specify CONDULETS. 


*CONDUIETS are made only by CROUSE-HINDS 
CROUSE-HINDS COMPANY 


Syracuse I, N. Y. 


o- Birmingham — Boston 
Detroit — Hi 


le riean: Y 
A hydrostatic test of a Type EPC explosion-proof sconent AS 
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Type LB 


Obround Condulet 
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Crouse-Hinds Company of Caneda. Lid. Toronto Ont 


Type EVA Explosion-Proof : 
P Lighting Fixture First in the field 
\ STANDARD 
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Type GUAC Explosion-Proof \Qu ALITY, 
Junction Condulet \ se 
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ug ) Nationwide 

om . Distribution 
POLES aces Through Electrical 


Guaging the threads of an Obround Condulet in Distributors 
the factory. Crouse-Hinds quality control follows Type FSC Tumbler Type ARE 
_ through to the finished product. Switch Condulet Plug Receptacle 


AIRPORT LIGHTING - FLOODLIGHTS : CONDULETS « TRAFFIC SIGNALS 
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“Hot Reds” on Tubes Show Boiler 
Temperature Variations 


Hartan How, Equipment Design Consultant, New 
Bern, N.C. 


% May Contest Prize Winner 


During the war there was considerable trouble with 
four large Dowtherm boilers in the D.P.C. butadiene 
plant at Kobuta, Pa. We found that the decomposition 
of the fluid was high and we knew that the operation 
of the gas burners in the walls of the furnaces was 
erratic. Overheating of the radiant tube surfaces facing 
the fire was becoming a serious matter. There had been 
several cases of badly leaking tubes and it was largely 
good fortune that we did not have a fire. 

When the trouble was discovered and the heaters 
shut down, it required a lot of thought to find a 
simple, practical method which would show overheated 
zones and permit the burners to be adjusted accurately. 
Conventional methods of temperature indication were 
obviously not suited in this case since they would be 
too difficult to apply and probably would not assure 
positive results. 


The solution I worked out was simplicity itself. It 
enabled the operators immediately to detect any hot 
spots in the furnace by visual inspection and, hence, 
to adjust one or more of the multiple burners to obtain 
a satisfactory temperature distribution. There were no 
more leaky tubes due to improper burner operation and 
the entire performance of the heaters was much 
improved. 

This scheme consisted simply in welding 4-in. lengths 
of $-in. 25-20 Cr-Ni welding rod at right angles to the 
boiler tubes on the radiant side, so that they projected 
into the furnace space. These were spaced about 3 ft 
apart both vertically and horizontally so that the entire 
inner radiant surface of the boiler was studded with the 
rods on 3-ft. centers. They were electrically welded to 
the tubes by a short flash in a manner similar to a stud 
welder, simply by holding the rod in an ordinary 
electrode holder. 

When the boiler was in use the transfer of heat 
through the length of the radiant rods would be slow 
enough, of course, so that their free ends would glow. 
Variations in the rate of heat release at different points 
were immediately and vividly visible simply by noting 
the differences in color temperature of the rods. The 
method is so sensitive that even the normal fluctuations 
of gas burners become visible in this way. 

There is no reason why this method should not be 
equally useful in other sorts of radiantly heated tubular 
equipment, for example, pipe heaters and stills for oil 
and organic chemicals which are subject to local over- 
heating and decomposition. There is probably less 
reason to use it in steam boilers than in organic-materials 
heaters, but even in this case there are doubtless balky 
boilers that would be helped by it. 


For Reliable Control, Keep Your 
Solenoid Valves in Tune 


Pau C, Zremxe, Engineer, Oak Ridge, Tenn. 


Most plants use solenoid valves extensively in auto- 
matic control, Such an important adjunct to control 





*% June Contest Prize Winner 


“Control Valve Used as 
an Orifice Meter’s One- 
Hundred-to-One Range.” 


A prize of $50 in cash will be awarded to 
Aled H. McKinney, Engineering Serv- 
ice Division, E. I. du Pont de Nemours 
& Co., Wilmington, Del. Mr. McKin- 
ney’s fifth winner will appear in Septem- 
ber. 


$50 PRIZE FOR A GOOD IDEA— 
Until further notice the Editors of 
Chemical Engineering will award $50 
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cash each month to the author of the 
best short article received that month 
and accepted for publication in the Plant 
Notebook. Each month's winner will be 
announced the second following month 
and published the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes. Acceptabie material must be pre- 
viously unpublished and should be short, 
preferably not over 500 words, but illus- 
trated if possible. Acceptable but non- 
winning articles will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chem- 
ical engineers. Address plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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The CASH STANDARD 100 Series 
Automatic Controllers will posi- 
tion levers, electrical controls, 
valves and other processing 
equipment to the most exacting 
degree of accuracy. 


CASH STANDARD ® 


P.O. BOX 551, DECATUR, ILLINOIS 
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must be carefully selected in the first place to insure 
top quality. But once installed, it must not be forgotten 
until its failure ruins a batch, or even leads to some 
kind of hazardous accident. Even so simple and reliable 
a device requires periodic attention and care. Don’t 
let its uncomplaining attitude lull your maintenance 
force into forgetting that fact. 

When the valve is first installed, make sure that pipe 
unions either side of it allow quick exchange if a repair 
is needed. Another thing that helps quick replacement 
is to avoid a fixed electrical connection in conduit. 
Instead, substitute for it at the valve a short length 
of rubber cord with an attachment plug to power the 
solenoid through a convenient outlet. A quick change- 
over won't require waiting for an electrician. 

Most solenoid valve failures come from overheating. 
Some relief can therefore be had by drilling about three 
rows of holes in the shell to let the confined heat from 
the coil escape to the air. At the same time, it is worth 
while to make a check of the voltage supplied, since 
electrical circuits are often changed, unknown to the 
engineer, and can cause higher than normal operating 
voltage for the solenoids. 

In checking over the solenoid valves it is often hard 
to detect looseness in the assembly due to the high 
noise level of the plant. However, it is easy to detect 


a loose condition by feeling the vibratory 60-cycle hum . 


common to this condition. The hum may mean a loose 
screw or nut on the cap, or the plunger may not be 
rising, or the coil itself may be loose due to drying out 
of the insulating varnish. Thus it may be necessary to 
free the plunger by renewing the gland packing or using 
a bit of solvent or lubricant; or a fiber washer may be 
called for to take up the slack around the coil assembly. 

Spilled chemicals sometimes build up an insulating 
scale on the solenoid shell which must be removed 
to avoid overheating and burn-outs of the coil. Atten- 
tion to these and other difficulties should keep solenoid 
valves in good order, with little effort and a minimum 
of chance for unexpected failure. 
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How to Compress Explosive Gas With 
Zero Loss Through Shaft Seals 


Sinclair Research Laboratories, in a paper on catalytic 
reforming presented at the Colorado School of Mines 
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on Engineers’ Day this spring, described a novel way 
to use a compressor which completely obviates any pos- 
sible loss of gas. The paper’s authors, Schultz, Decker 
and Corlew, were describing a 3 bpd. pilot plant in 
which it was necessary to recirculate a hydrogen-rich 
gas at pressures up to 750 psig. It was necessary to oper- 
ate the compressor so as to be both safe and leakproof. 
No hydrogen leakage could be tolerated through the 
shaft seals and packing glands, not alone because of the 
explosion hazard but also because even a small leak 
would prevent attainment of accurate material balances 
and data on yields. 

The sketch above shows how this was done. A con- 
ventional low-pressure household refrigeration com- 
pressor driven by a totally enclosed motor is installed 
in a pressure housing with a single removable cover 
flange. The suction port of the compressor is con- 
nected through the vessel head direct to the inlet piping, 
with the discharge port open to the pressure housing. 
The compressor casing is thus subjected only to the 
differential operating pressure and not to the total 
recycle pressure. Furthermore, since the entire vessel is 
at discharge pressure, there is no leakage problem and 
conventional shaft seals can be used. There is, of course, 
no very difficult problem in sealing the necessary elec- 
trical leads. 


Packed Joints Simplify Piping 
To Equipment in Place 


Ten-Sut Cuu, Chemical Engineer, Taiwan Alkali Co., 
Kaohsiung, Formosa. 





When you have a piece 
of equipment such as a 
pump which is already in 
place, and must be piped 
up to existing piping, 
there is a pipe-fitting prob- 
lem of some importance: 
(1) It may be hard to fin- 
ish a nipple to the exact 
length needed for either a 
screwed or flanged connec- 
tion. (2) Having got the 
right nipple, it is hard to 
insert a gasket between 
the flange faces in the last 
joint. (3) Finally, if both the problems mentioned 
have been solved, it is still possible to get into trouble 
due to strains if the pump is of brittle material such 
as high-silicon iron, glass or graphite. 

The sketch shows three simple packed joints which I 
designed to overcome these various troubles. They can 
easily be fabricated in any shop having a common lathe, 
drilling and welding equipment. Sketch (a) shows a 
design for screwed pipe connections and (b) a com- 
parable design for flanged connections. The sketch at 
(c) illustrates a design for use in graphite pipe. 

Such joints will take care of moderate amounts of 
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STEAM...is only as good as you use it 


Use steam the right way to 
reduce production costs, improve 
product quality and output— 


Wires production slow-downs, high costs, and 
poor product quality occur, don’t always blame the 
process equipment — often the fault is in the way 
steam is used. 


For example, waterlogging caused by improper 
trapping or poor steam circulation, seriously affects 
heat transfer, reduces output, and creates produc- 
tion bottlenecks. Improper air venting does the 
same. Poor temperature control can lower product 
quality, cause rejects and further raise production 
costs. 


If your plant is suffering from any of these pro- 
duction handicaps, Sarco can help you. 


Plant after plant has benefited from Sarco’s 
experience in the process industries. The complete 
line of Sarco steam traps and temperature controls 
enables Sarco engineers to offer impartial, expert 
recommendations on how to make steam work best 
in your plant. 


Why not call on Sarco for engineering recom- 
mendations next time you need help. For case 
histories describing how other plants in your field 
solved similar problems, write today to Sarco Com- 
pany, Inc., Empire State Building, New York 1, N.Y. 


SARCO 


improves product quality and output 











SARCO LS! ELECTRICAL 
TEMPERATURE CONTROLLER 














STORAGE TANK 
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Making Tall Oil Behave 


A nationally-known detergent manufac- 
turer uses tall oil in one of its products. 
Stored in tanks and pumped to vats on 
upper floors, the liquid must be kept at 
125°F to avoid damage to pumps and 
heat exchanger. 

Until recently, the liquid was heated by 
an exchanger using hand control of the 
steam valve. This proved costly since it 
was almost impossible to keep the liquid 
at the desired temperature. 

Sarco suggested the installation above. 
The Electric Temperature Controller (B) 
opens steam valve (C) and simultane- 
ously starts pump (D) whenever tempera- 
ture drops below 125° F. 

Result: shutdowns eliminated, product 
quality improved... another example of 
how Sarco engineering know-how helped 
solve a temperature control problem by 
proper use of steam. Write for Case His- 
tory 119. 


Sarco ELECTRIC TEMPERA- 
TURE CONTROLLER holds liq- 
uids to + 1°F, Temperature 
setting may be easily changed 
by turning one small knob. 
Write for Bulletin 1025-A, 


STEAM TRAPS © TEMPERATUKE CONTROLLERS © STRAINERS 





Thermestatic 
Steam Traps 














CHEMICAL ENGINEERING—August 1954 




















PLANT NOTEBOOK .. . 


thermal expansion, as well as bolting strains which 
might be harmful to equipment. Also they make it 
easy to disassemble pipe lines for inspection and repair. 
The exact design, with respect to number of packing 
rings and type of packing, will depend of course on 
the application but should not be difficult to decide 
in any particular case. 























V%" steet disk 











Better Way to Test Piping 
After Repairs 


The trend to all-welded piping systems in modern 
industrial plants sometimes poses a maintenance prob- 
lem when repairs become necessary. This is especially 
true in chemical plants, where the possibilities of fires 
or explosions make repairs by welding extremely haz- 
ardous. 

At the Du Pont Co.’s neoprene plant in Louisville, 
Ky., repairs are made by sawing out defective sections 
of pipe and fitting screwed flanges to the remaining ends. 
The gap is then filled with a spool-shaped assembly con- 
sisting of a short piece of pipe similarly fitted with 
flanges. 

When this method was first adopted, it raised the 
question of how repaired parts could be pressure-tested 
without clearing cut and retesting the entire system. 
The spool-piece, in view of its portability, was easily 
tested before final assembly, but simple and economical 
testing of the newly flanged ends on old pipe was quite 
another matter. 

M. O. Abell, pipe-fitter foreman at the Louisville 
works, provided a neat answer in the testing device 
shown in the accompanying sketch. It consists of a 
74-in. diameter blank flange, bored at the center to fit 
over a short piece of 1-in. std. pipe. The pipe is welded 
to the flange, extending 5 in. on one side and 2 in, on 
the other. A 3-in. thick flange, slightly smaller in diam- 
eter than the pipe to be tested, is welded to the shorter 
end, and a matching flange is welded to one end of a 
g-in. diameter rod 14 in. long. 

The large connection flange is drilled through in two 
places and fitted with two 4-in. steel pipe couplings. 
These are welded over the holes to accommodate air-line 
and pressure-gage connections. 

One end of the flanged rod is threaded, and 16 disks 
of chemically-resistant neoprene are strung on it. Each 


disk is 4 in. thick by 248 in. in diameter, with a §-in. 
hole through the center. The threaded end of the rod 
is passed through the l-in. pipe so as to project from 
the longer end of the tube, and a j-in. nut is then 
loosely applied to the threads. 

To use the testing plug, the end with the string of 
disks is inserted into the pipe to be tested. The plug 
flange is tightly bolted to the pipe flange under test, with 
a suitable gasket between. When the nut on the pro- 
truding end of the plug rod is drawn up, the neoprene 
disks squeeze together and expand to a tight fit inside 
the pipe, sealing off the main part of the system. Air 
pressure is then applied to the cavity between the 
neoprene disks and the flange. When a satisfactory 
gage pressure is reached, the air valve is closed and the 
new work is tested for pressure tightness by soap-bubble 
technique. 

The disks are made of neoprene to provide a much 
longer life under a broad range of exposure conditions 
than would be generally expected with ordinary types 
of rubber. 
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How to Get Extra Packing 
Into Pump Stuffing Box 


K. D. Turnsutt, Assistant Engineer, Orrs Zinc White 
Ltd., Widnes, Lancs., England. 


In pumping slurries with a rotary positive-displace- 
ment pump of the Moyno type I found it necessary to 
have the stuffing box at the discharge or high-pressure 
end. This caused difficulty with leakage through the 
stuffing box after only a few day’s operation. To over- 
come this problem I modified the stuffing box as shown 
in the sketch so as to take several extra rings of packing. 
The leakage was climinated and the time between 
renewals of the packing was doubled. 





Serry to Delay— 

Last month we promised that the answers to the “inner- 
tube linearity” puzzle (see April 1954, p. 230) would 
appear in the August issue. The promise was prema- 
ture. But the answers will be along soon. 
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Cross-section shows how jackets extend to edge of flanges and 
include stuffing boxes on this Aloyco 1105 Jacketed Gate Valve. 
Also shown are the non-fouling, ball-and-socket split-wedge disc 
and mar-proof rocker-type gland plate and follower. 
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Now- 


fully jacketed valves 
put the heat on 
slow-moving corrosives 


Does your plant handle corrosive fluids that slow down or 
solidify under normal temperatures? 

Then you're in line to benefit from the heat-holding design 
of Aloyco jacketed Gate, Globe and Check valves. Besides hav- 
ing all the Aloyco features shown at left, they're the only high 
alloy valves on the market to be completely jacketed. 

They keep valves at higher temperature than steam tracing 
systems, and provide more uniform, less hazardous heating than 
thermal electric methods. You'll find them especially useful in 
line processing of rosin, resins, tars or tar oils, pthalic or maleic 
anhydrides, molten sulphur and other viscous liquids. 

We'll be glad to arrange for a trial installation of Aloyco 
jacketed valves in your plant. Write the Aloyco Corrosion Engi- 
neering Service for further information. Alloy Steel Prod- 
ucts Company, Inc., 1301 West Elizabeth Ave., Linden, N.J. 


Fact-filled Bulletin No. 3 
lists specifications and 
uses of Aloyco Jacketed 
Valves. Send coupon 
for your copy today. 


SSSSSRSSSSSSSSSSSSSSSSS See eeeeeeeeeaenaae, 


ALLOY STEEL PRODUCTS COMPANY, INC. 
1201 West Elizabeth Avenue 
Linden, New Jersey 


Gentlemen: 


1 am interested in Aloyco jacketed valves. Please 
send me a free copy of your Bulletin No. 3. 


Name 
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SLAVE-DRIVING and bossing won't do it, neither will . . .EXCESS PATERNALISM, but to lead you must first know. . . 


HOW TO... 


Win Your Workers’ Loyalty—and Keep It 


WESLEY H. HAMMOND 


You and I are funny. We hike 
twenty miles lugging the hind end 
of a deer and call it fun. But tell us 
to walk two blocks on company 
property while some other joker 
rides in a company car and our day 
is ruined. 

We work ten happy years for 
some slave-driving old-timer be- 


Westey H. Hammonp has been 
a civilian scientist for the U.S. 
Navy for 30-some years. He is now 
director of the Navy's Industrial 
Laboratory, San Francisco Naval 
Shipyard, Calif. 
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cause we respect him. But put us 
under a brilliant young fellow who 
knows all the ins and outs of apply- 
ing good industrial relations—and 
we look for another job. 

Why do we do these illogical 





things? Simply because we behave 
like human beings and not like 
interchangeable squares on an or- 
ganization chart. But, since human 
beings and not charts do the work, 
and, since human beings will exert 
only a half-hearted effort unless 
they have the will to work, let’s 
look at a few ways to build the 
worker's loyalty and foster his will 
to work. 


The Newcomer's Big Error 


Too much administration. That’s 
the most frequent mistake of the 
new administrator—who feels that 
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FOR ECONOMICAL 
BULK LIQUID 
DISTRIBUTION IN 


midwest. southwest 


south - east 


GENERAL AMERICAN'S 
TANK STORAGE 
TERMINALS AT 


Chicago, Illinois 
Galena Park, Texas 
Pasadena, Texas 
Corpus Christi, Texas 
Goodhope, Louisiana 
Carteret, New Jersey 


Aerial view of Carteret, N. J. terminal 


If you deal in any liquid that flows through a pipeline, take advantage of the market 
coverage offered by General American. You can use these terminals in five important 
marketing and producing areas for economical distribution of your bulk liquids. 
Important consideration: you can lease General American’s tank storage facilities 
as you need them; without capital investment on your part. 
See General American for particulars about bulk liquid storage. 


a division of GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 90, Illinois 
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own” for a minute. 


use it. 


will love you for it. 


concern, not theirs. 


‘THREATEN—Be tough. 


it to a subordinate. 
something like that. 


course. 





Nine Tested Ways to Lose Your Workers’ Respect 


These nine methods are unconditionally guaranteed to help 
you lose the respect and loyalty of your subordinates. 
yourself and see how many you use. 

NAG—Keep after your men. 
If they resent this, let them know that 
it’s for their own good—see if they care. 

VACILLATE—Make changes continually. 
mind, contradict orders, alter anything you can think of. If 
you do this enough everybody will get into the act—you'll 
have personnel changes galore. 

BOSS—Rely strictly on authority. 
Never suggest, never ask for suggestions—only order. 
You'll get results—not necessarily good. 

FAVOR —Play favorites. The few that become “ 
The others? 

SNEAK—Run the show on the OT. Better not let your 
people know what’s going on around them, That’s your 
Keep ’em in the dark. 
to you for information—if they dare. 

SPOIL—Indulge your moods. 
Snap one day; beam the next. 
until they no longer bother with you. 

And if someone crosses you, 
make an example of him before his fellow-workers. Yc 
show ’em—but not what you expect. 

BELITTLE—Talk down the company. 
something which rubs you the wrong way, complain a 
He'll mark you as a 


OVERRULE—Remember who's always right. 
You're the boss—who’d doubt YOU. 


Check 


Don’t let them “on their 


Change your 


You have the authority, 


your boys” 

They only work here—now. 
Let them come 
After all, you’re human too. 
It'll keep them off balance— 
You'll 
If the “brass” does 

“regular guy” — 


You are, of 








he has to make an early impression 
on “the brass?” 

He barely dents the seat of his 
new chair before he spots all kinds 
of illogical work relationships which 
his predecessor had allowed to de- 
velop. First off, he notices that that 
impressive Ph, D., introduced as 
head of the engineering laboratory, 
is head of the lab in name only. 
Actually, the real head is a mere 
nobody who never went to college 
—but who’s a natural-born execu- 
tive and is tacitly allowed to lead 
the people. 

There are other such examples. 
Throughout his organization he 
sees the straight lines of logi- 
cal charting bent into corkscrews 
by the natural evolution of 
what Roethlisberger, Dickson and 
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Wright* call the “informal organi- 
zation.” He observes abler men 
doing part of the charted work of 
other men and immediately wants 
to stop them, because he thinks 
that it is easier to change men than 
it is to change a chart. Such au- 
thorities as Viteles* who say: “I 
don’t care how the organization 
looks. What I’m interested in is 
how it works,” make no impres- 
sion on him. 


What Should He Do? 


Faced with this situation, our 
newcomer to authority can do one 
of two things. He can give the 
administration an immediate horse- 
doctor’s dose of upsetting changes. 
Or he can use a little horse-sense 
and go slowly on changes until he 


has thoroughly studied all aspects 
of the human situation. 

The first plan will show quick 
paper results to “the brass.” But 
the second is the only plan which 
will win the workers’ loyalty. 


Toy Brooms vs. Tom Jefferson 


No one objects to a new broom 
if it is really needed. But a vigor- 
ously wielded toy broom kicks up a 
whale of a lot of dust, which then 
settles as grit into delicately ad- 
justed human gearing. 

Thomas Jefferson once said that 
the best government is the least 
government. The same rule applies 
remarkably well to administration, 
IF we admit to ourselves that the 
main job of a leader is to help the 
worker to do a better job, to take 
pride in doing it and to be happier 
in doing it. 


Showing ’em Who’s Boss 


One of the best ways to convert 
loyalty and the will to work into 
sullenness is to be too dogmatic. 

Actually, this poses a psychologi- 
cal paradox—because there is un- 
doubtedly some built-in weakness 
in human beings which makes them 
blindly follow an impressive leader 
who pretends to know all the an- 
swers. They follow up to the time, 
that is, when they first catch him 
bluffing. 

It is a great temptation to the 
new leader, first feeling the yeast of 
new command, to throw his weight 
around a bit. He writes crisp, arbi- 
trary orders on the basis of armchair 
knowledge of what is happening 
down the line. He forms a “‘palace- 
guard” of favorites—like all dic- 
tators. He ignores the advice of 
such democratic sources of informa- 
tion as workers’ councils and shop 
committees. And he takes special 
pride in showing who’s boss. 

Later, after he has autocratically 
demoted a few plain-spoken sub- 
ordinates for reasons which he can- 
not explain even to himself, the 
poor psychology of his leadership 
begins to become pretty apparent. 
Eventually even his most loyal sup- 
porters will have to wake up to the 
fact that he cares so little for their 
physical, mental and emotional 
contribution to the output of the 
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Methanol 


an essential product in dozens 








of widely varying industries 



















DO YOU USE High purity Nitrogen Division Methanol—never 
METHANOL HERE? with 2 
isan less than 99.85% methyl alcohol—is an 
Aviation indispensable ingredient of hundreds of products. 
ese And in still hundreds more it is preferred because 
Dyes of its ability to do a superior job at low cost. 
Explosives 
Fats, Oils & Waxes , ise 
Fuel & Light : If you do not now use Nitrogen Division Methanol, 
Glass look into its cost-reducing abilities. Fast 
Ink oe delivery is assured from convenient shipping 
Insecticides 
Laundry points in both tank cars and tank trucks. 
Leather 
Metals : : : re, 
Paint & Varnish For technical assistance—without obligation— 
Paper call your nearest Nitrogen Division office 
Petroleum te to 40 Rector Street 
Photography or write to ector Street, 
" Plastics New York 6, N. Y. 
Refrigeration 
Resins 
Rubber 
Soap NITROGEN DIVISION 
Taxidermy ALLIED CHEMICAL & DYE CORPORATION 
Textile 40 Rector Street, New York 6, N. Y. 
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YOU AND YOUR JOB... 


company that, as far as he is con- 
cerned, they do not play on the 
team at all. 


But Don’t Lack Firmness 


There is a lot more to this mat- 
ter of learning how to avoid being 
dogmatic than the new adminis- 
trator is likely to realize. 

Workers expect the superior to 
be firm. But there is a world of 
difference between firmness—a trait 
of good leadership—and dogmatism 
—the obstinacy of an incapable 
man, 

And your subordinates can recog- 
nize this difference. 


Ring Down No Iron Curtaih 


Another rule to follow if you 
want to foster loyalty in subordi- 
nates is: Keep your administration 
open and above-board. 

Few practices can kill coopera- 
tion as deftly as secret administra- 
tion. This type of underground 
thinking and __ behind-the-scenes 
handling of workers is characteristic 
of a certain brand of management. 
Underlings soon realize that their 
affairs are being decided in the 
“bosses’ lunchroom.” 

This destroys the will to work by 
setting up a wrong thesis, namely 
that management distrusts the 
worker. “If I am a partner on this 
team,” asks the worker, “why not 
ask ME occasionally what I think 
is a faster and better way to do my 
job?” 


Pass the Word Along 


In his pamphlet “The Unwritten 
Laws of Engineering,” King* cata- 
logues raw deals. He lists: “Next to 
responsibility without authority . . . 
responsibility without information. 
. » » An excellent practice followed 
by many top-flight executives is to 
hold occasional meetings of section 
heads to acquaint them with major 
policies and developments in the 
business of the department and the 
company, so that all will know 
what is going on.” 

The importance of bringing ad- 
ministration out into the light of 
day applies not only to keeping 
minor engineering executives cor- 
rectly informed, but applies equally 
well at all levels of the organization 


—of any organization, that is, 
which wants the intellectual and 
emotional loyalty of its workers. 

If a subordinate is once allowed 
to become suspicious and distrust- 
ful of his boss, he is likely to pack 
up and take his experience to some 
other company. 


Emotion Is a Top Obstacle 


One of the toughest handicaps 
that a good worker is up against in 
trying to do his job is emotional 
administration. This is a style of 
management motivated by the prej- 
udices, angers, fears and impulses 
of a mentally undisciplined boss. 
Such a boss has never learned that 
the leader who is watched and 
imitated by his subordinates must 
rigidly curb his emotions and virtu- 
ally transform himself into an in- 
stitution. 

After all, your subordinates are 
only men, and men by nature are 
imitative. Therefore, your example 
will have a greater effect than reams 
of (probably unread) orders. 

The leader who thus disciplines 
himself can establish harmony and 
build loyalty. The emotional ad- 
ministrator, on the other hand, 
tends to destroy what natural har- 
mony already exists in the coordi- 
nated effort of his workers’ informal 
organization. 

A case in point occurred in a 
certain chemical company. A group 
leader in the engineering depart- 
ment, with a reputation for being a 
hard worker who had won and held 
the loyalty of his own small group 
of men, was suddenly and unex- 
pectedly demoted. 

Quiet inquiry by a personnel 
man unearthed the fact that “per- 
sonality incompatibility” existed 
between him and the administrator 
who had demoted him. Further 
search discovered that the incom- 
patibility began when this super- 
visor defended one of his men vig- 
orously and successfully against an 
unjust charge brought against him 
by the administrator. 

It is doubtful if any company is 
strong enough to retain within its 
official family an administrator who 
allows himself emotional luxuries of 
this kind—particularly at the ex- 
pense of his subordinates. 


Positive Approach Needed 


While the four major faults de- 
scribed above are characteristic of 
the bad generalship which betrays 
workers and puts companies into 
trouble, the realistic approach to 
better administration is positive 
and not negative. Good adminis- 
tration is not a matter of drawing 
up a list of “don’ts:” It is a matter 
of finding deeper psychological lev- 
erages by which to win and hold 
the respect of men—the real in- 
vestment of a company. 

Since the location of powers such 
as these are found within the 
deeper recesses of character, it 
would be well for executives—pres- 
ent and future—to abandon pet 
management theories and charts, 
and spend more time with their 
men to learn at first hand how best 
to help the worker do a better job; 
and to learn how to use the powers 
of their office to brush away some 
of the thorny obstacles which hin- 
der the workers from doing a better 
job. 
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READING SPEED 
.-» How Good Is Yours? 


Chances are you're a poor reader. 
“Engineers,” says a report from 
Case Institute of Technology, “read 
unnecessarily slowly and_ineffici- 
ently,” 

A survey of the reading patterns 
of engineers in industry by Case’s 
Reading Laboratory has found that 
the average engineer spends about 
four and a half hours per day read- 
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Another tough feeding problem solved by... 


. 


CONTINUOUS 
PROCESSING UNIT 


This Omega equipment package is the complete solution to 
a difficult feeding problem for a major food processing com- 
pany. The Conveyoflo Meter weighs “non-flowable” materials 
— cohesive, fibrous fruits and vegetables — at high flow rates 
, so ROTODIP and with great accuracy. Pneumatic proportional pacing of 
LIQUID FEEDER Omega Dry and Liquid Feeders automatically keeps the flow 
bi Geieeele wehlile- 2% of secondary materials in step with the primary flow... 
by volume = infinitely increases processing efficiency ... insures uniform product 
odjvstable over 100 to 1 quality under all conditions. 

urine eena oem The extensive Omega line of Dry and Liquid Feeders is 
jaa” acacia iacias adaptable to all types of feeding and proportioning require- 
ments. Omega equipment packages are complete in every 
detail; from control panel to auto-stop alarm devices, from 

hopper agitators to bucket elevators and dust collectors. 
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YOU AND YOUR JOB... 


ing, of which some three hours are 
spent on the job and another half 
hour involves professional reading. 

Average reading speed of the en- 
ginecrs studied in the survey was 
about 260 words per minute, with 
an average comprehension score of 
about 68%. According to a well- 
known reading authority, a group 
with that educational background 
should be able to read about 500 
words per minute, at above 70% 
comprehension. 

Those three hours of on the job 
reading can be partially reclaimed 
for other important activities merely 
by boosting your reading speed to 
a level more in keeping with your 
background. And this can be done 
in the course of your usual reading 

-simply by paying a little atten- 
tion to how you're reading, as well 
as what you're reading. 
>How to Boost Your Speed— 
Quickest way to hike your speed is 
to take two or three seconds to 
scan the material—before you start 
to read. Don’t forget that the edi- 
tor has put in all sorts of typograph- 
ical helps to make the piece easier 
for you to read and comprehend. 
Checking these BEFORE you start 
will map the course of the article, 
and you'll be able to anticipate 
what the author is going to say. 
This makes for faster reading and 
better understanding. 

Three other hints to help you 
up your reading speed are: 

¢ Keep reading forward, don’t go 
back and reread. If something is 
hazy, don’t worry. It will probably 
be cleared up as you go on. If not, 
you can go back when you finish 
with a better background to under- 
stand what you had missed. 

* Concentrate on ideas. Don’t 
read every word. Spot the main 
thought in each sentence and go 
right on to the next. 

¢ Group related words. Words 
have more meaning when grouped. 
For instance, the sentence, “The 
quickest way to increase your read- 
ing speed is to scan the material 
before you start to read,” should 
be read, “Quickest way to increase 

. reading speed is . . . to scan 
. . . before you start.” 

Paying a little attention to how 

you read can pay big dividends both 
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in knowledge gained and in time 
saved.* 


* This piece should have been read 
in less than a minute. If you've done 
that, fine. If not... well, maybe you 
could profit ya taking the pase to jack 
up your reading speed a bit 
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FEWER ACCIDENTS 
.-- Mark the Chemical 
Industry 


Looking for a safe place to work? 
Get into plant work in the chem- 
ical industry. 

In a chemical plant you'll be 
safer than you would be driving a 
car, puttering about the house or 
even just strolling down the street. 
That’s the gist of a report recently 
issued by the Manufacturing Chem- 
ists Association. 

The MCA report discloses that 
some 174 plants of 22 chemical 
companies operated throughout 
1953 without having a single lost- 
time accident. And the overall in- 
dustry record set a new low acci- 
dent frequency rate of 3.69 per mil- 
lion man-hours worked—about 52% 
below the 1946 rate. 


ENGINEERING 
ENROLLMENTS 


. « « Topped by IIT 


For the seventh straight year, 
more engineering students are en- 
rolled at Illinois Institute of Tech- 
nology in Chicago than in any 
other educational institution in the 
country. That’s the finding chron- 
icled in the 1954 yearbook edition 


of the Journal of the American 
Society for Engineering Education. 

IIT’s engineering enrollment in- 
cludes some 4,740 undergraduates 
and nearly 600 grad students, a 
total of over 5,300. The next nine 
schools and their enrollments of 
engineers are: Brooklyn Polytech, 
4,805; Purdue, 4,705; University of 
Illinois, 4,597; CCNY, 4,495; 
Georgia Tech, 3,669; MIT, 3,380; 
NYU, 3-218; Penn State, 3,059; 
Ohio State, 2,949. 


PENMANSHIP 
. .. A Forgotten Art 


As the title of a popular song 
would indicate Little Things Mean 
a Lot. This is particularly true when 
it comes to numbers. Simply con- 
fusing a 3 with an 8, or a 1 with 
a 7, in a calculation can often spell 
the difference between a successful 
design and one that breaks down, 
or the difference between meeting 
a production schedule and missing 
it. 

It appears to be a trend of the 
times that poor, sloppy penmanship 
is ever on the increase. The im- 
pressive abundance of typewriters, 
dictating machines, calculators, 
etc., that are the hallmark of the 
age have obscured the fact that the 
common pen or pencil is still the 
primary instrument of written com- 
munication. 

With this in mind, the Minne- 
apolis-Honeywell Regulator Co. is 
sending the supervisory and cleri- 
cal personnel of its Philadelphia 
plant back to school—on company 
time—to brush up on their hand- 
writing skills. The penmanship tu- 
toring, conducted in weekly half- 
hour sessions over a 12 week period, 
will deal primarily with number for- 
mation, the biggest source of error 
in most mathematical processes. 

Drills and lectures are aimed at 
increasing the student’s awareness 
of the details of number formation, 
thus making their recognition faster 
and more accurate. Special empha- 
sis is placed on the real confusion- 
producers, 3, 5, and 8, and 1 and 
7. When properly written these 
numbers are readily recognized, im- 
properly written they're usually 
scrambled when copied or read. 
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BASIC CHEMICALS 
FOR AMERICAN INDUSTRY 


For finer sulfonated products at lower cost, investigate 
the advantages of using General Chemical’s “Sulfan.” 


In sulfonations, “Sulfan” furnishes more than 99% 
available SO, in a safe, easy-to-handle liquid form. For 
many applications, this means that “Sulfan” offers 

nine times as much usable SO, as 100% sulfuric acid and 
over three times as much as 20% oleum. Every pound 

of “Sulfan” that goes into a process can be utilized for 
sulfonating! Spent acid and its frequent disposal 
problems are eliminated! 


Such benefits alone make “Sulfan” worth your prompt 
investigation, and it offers other important process 
economies and advantages, too. So, if you use sulfonations 
or sulfations in the manufacture of your product, 

learn more about “Sulfan” without delay. 


For more information, use the handy coupon below. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


lowing application 


A laboratory development just a 
few years ago, “Sulfan” today is 
a commercial chemical of ever- 
growing importance. This new 
processing tool is now being regu- 
larly shipped to many users in 
tank car quantities. 


Where to Use “Sulfan”’ 


Detergents 

Dyestuffs 

lon Exchange Resins 
Organics 

Petroleum Sulfonates 
Pharmaceuticals 

Plastics, and other products 


Please send me technical information on SULFAN. I am interested in SULFAN for use in the fol- 





Name 








Title 





Organization ____—_ 


Se EERE 
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There are Continental fibre drum 
plants in all of them 


ANSWERS: 1. New York 2. Pennsylvania 3. Ohio 4. Missouri 5. California 


No other company offers you the cross-continent, on-the-spot fibre drum 
service of Continental. With the opening of our giant new plant in 
Pittsburg, California, there are Continental manufacturing facilities within 
easy shipping distance, wherever you do business in the United States. 


This easy availability is only part of the Continental service story. When 
you choose tough, lightweight Leverpak, Stapak, or Fiberpak drums, you 
have your choice of many sizes, 17 colors, any of 14 inks. Made-to-order 
linings are available to give your product extra protection. Continental's 
packaging engineers and research teams stand ready to help you test your 
shipping methods and to help solve your packaging problems. 


For safe shipment of your bulk products, you can’t beat Continental 
fibre drums. For packaging advice, you can’t beat Continental service. 
Why not call on us soon? 


CONTINENTAL E CAN COMPANY 


FIBRE DRUM DIVISION VAN WERT, OHIO 


NEW YORK + PHILADELPHIA + PITTSBURGH, PA. + TONAWANDA + CLEVELAND 
CHICAGO + ATLANTA «+ ST LOUIS + SAN FRANCISCO + LOS ANGELES + EAU CLAIRE + PITTSBURG. CALIF. 
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You can (soit 


MINIMUM MAINTENANCE COSTS 
PROTECTIVE COATINGS 


ONLY AMERCOAT PROVIDES YOU WITH 


The most complete line Field service backed by 
of corrosion resistant an organization SPECIALIZING 
coatings available anywhere Tim celametiiolimaeli lege) 


The service life of your equipment—the efficiency of your production 
schedules — the ultimate value of your investment and maintenance 
dollars — all are vitally dependent on the continuing performance of the 
protective coatings specified in your plant. Thus, success or failure of 
your coatings can mean the difference between tremendous losses or 
substantial savings. 

To assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and it must be applied 
properly if it is to yield maximum benefit. 





AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


First of all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, it is possible to 
provide specific coatings for specific exposures to achieve specified pro- 
tective performance. 

In addition, you receive the added value of AMERCOAT’s conscien- 
tious service follow-through backed by an organization SPECIALIZING 
in industrial corrosion control. With the assistance and on-the-spot advice 
of a trained representative, you get the best possible application through 
proper attention to surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way to effective, long- 
term corrosion control. An experienced representative is near you to serve 
you. For complete details write today. 
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‘THESE MERCURY CELLS for the electrolytic production of chlorine and caustic soda are lined with hard natural rubber. 


Natural Rubber, GR-S vs. Corrosion 


Corrosion resistance and physical properties of 
these two types of rubber are similar. Their uses in chem- 
ical processing for both soft and hard forms are many. 


J. P. MeNAMEE 


Natural rubber and the various 
types of synthetic rubber are unat- 
tacked by many chemicals which 
have a very corrosive action on 
metals. This chemical resistance is 
the basis for the widespread use of 
rubber products in corrosive en- 
vironments. 

Augmenting its chemical resist- 
ance, rubber possesses a combina- 
tion of physical properties which 
makes it an extremely versatile and 
useful industria] material. Rubber 
can be molded into such forms as 
gaskets, diaphragms and hose—or 
combined with strong cord or fab- 
rics to form conveyor and transmis- 
sion belts. As hard rubbey, its 
strength and rigidity allows it to 
be used as pipe, fittings and valves 
or as molded and fabricated items 
of all types. In sheet form, rubber 





J. P. McNameg is a chemical en 
gineer with the U. S. Rubber Co., 
Providence, R. I. 


can be applied to metal surfaces to 
protect the metal against attack by 
corrosive media. 

The subject of rubber as a cor- 
rosion-resisting material is so ex- 
tensive that it will be covered in 
several sections. ‘The present article 
will discuss the properties and ap- 
plications of natural rubber and 
type GR-S synthetic rubber. Other 
types of synthetic rubber will be 
considered in later sections. Al- 
though these articles will center 
around the use of rubber-lined stecl 
as a material of construction in the 
chemical industry, the discussion 
of chemical and physical proper- 
ties and the chemical resistance 
graphs will apply equally well to 


the other rubber items mentioned. 


Processing of Rubber 


Natural rubber is an organic col- 
loid obtained in a liquid form, 
called latex, from trees grown on 
plantations located principally in 


the tropical countries of southern 
Asia and the East Indies. Some 
latex is shipped in tankers to the 
United States and other manufac- 
turing countries and is used in the 
liquid form for making certain spe- 
cial items. 

By far the greater amount of 
latex, however, is converted to dry 
rubber on the plantations and 
shipped in bale form. This crude 
rubber, as it is called, is the basic 
raw material of the rubber industry 
and the starting point for the 
manufacture of rubber articles. 

The rubber manufacturer must 
add to this crude rubber a number 
of different chemicals and then 
heat the entire mixture to bring 
out the properties desired in the 
finished rubber product. 

Incorporation of these materials 
into crude rubber is known as com- 
pounding and the final mixture is 
a rubber sompound ox composition. 
Compounding is carried out in 
large internal Banbury mixers or on 
open roll mills. Following the com- 
pounding operation, rubber is pre- 
pared for fabrication into the fin- 
ished item either by extrusion or 
calendering. A calender forms rub- 
ber into thin sheets which may be 
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DURCOPUMPS resist corrosion in electrolytic 
7 tinplate production at... 


“"Meirton Steel Company 
Weirton, West Virginia 


Division of National Steel Corporation 


Durcopumps handle the severely cor- 
rosive tin plating solutions at Weirton. 
These DuPont halogen solutions with low 
PH and containing fluorides are continu- 
ously circulated from collecting tanks to 
plating trays by Durimet 20 Durco- 
pumps, which are completely insulated 
from stray currents. Weirton also uses 
Durco transfer pumps, filter pumps and 
sludge pumps. 

Weirton Steel Company, division of 
National Steel Corporation, operates the 
world’s largest single tin mill. The strip 
on the lines moves as fast as 2000 feet per 
minute. An example of Weirton thor- 
oughness is the ability to plate a different 
thickness on each side of the strip to best 
meet customer requirements. 

Durco products have been the answer 
to thousands of tough chemical service 
problems. Maybe we can solve yours. 
Write for Catalog 54 or call the Durco 
engineer in your area. 


There are thirty-six Durcopumps on this 
Number 4 line at Weirton. Durcopumps 
are available in twelve standard alloys 
to supply heads to 240 feet and capaci- 
ties to 2000 G.P.M. 
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ACID VAPOR FLUME, 26 ft. in diameter by 115 ft. long, hard rubber lined. 


combined to form any desired 
thickness. 

The process of heating a rubber 
compound is called vulcanization 
or “curing.” It usually takes place 
either in a mold. under hydraulic 
pressure Or in a steam pressure auto- 
clave. The heat causes a chemical 
reaction to take place between the 
added chemicals and the crude rub- 
ber. Vulcanization changes the rub- 
ber from a soft plastic mass to an 
elastic material with considerably 
improved physical and chemical 
properties. In all but a few isolated 
applications, rubber is used in the 
form of vulcanized compounds. 


Properties of Natural Rubber 
The rubber manufacturer has a 
wide selection of ingredients to use 
in building compounds. By the 
proper choice and amount of added 
ingredients, desirable properties 
can be brought out and less desir- 
able properties minimized. Specifi- 
cations for rubber products are 
usually written around the physical 
and chemical properties of the vul- 
canized compound rather than its 
actual compésition or the type of 
ingredients used in preparing it. 
Rubber compounds may be 
classified, for easier consideration, 
into three hardness groups: soft, 


Properties of Natural Rubber Compounds 
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Tensile 


Strength, 
Pai. 


Maximum 
Temperature 
140 F, 
150 F, 
180 F. 


—" 


3,000-3 , 500 
3, 500-4, 000 


200 F. 


semi-hard and hard. The tabie 
shows the range of physical proper- 
ties typical of compounds in each 
class. 

> Soft Rubber—The simplest rub- 
ber compound is the pure gum 
type. This term is rather specific 
and refers to compounds contain- 
ing the lowest amount of added ma- 
terials to obtain proper vulcaniza- 
tion. A pure gum compound has 
only small amounts of sulfur, zinc 
oxide and organic accelerators 
added to the crude rubber. These 
compounds are characterized by 
high resiliency and excellent resist- 
ance to certain types of abrasion. 
They are used as the inside layer in 
sandblast hose and as a sheet lining 
in pipe handling abrasive slurries. 

Addition of carbon black to the 
basic pure gum compound produces 
a material with higher tensile and 
tear strength, better general chemi- 
cal resistance and resistance to abra- 
sion and wear. The rubber com- 
pounder can adjust these various 
properties to the desired degree 
by carefully choosing the type and 
quantity of carbon black. 

The fine particle size carbon 
blacks made by the channel process 
reinforce rubber to the greatest ex- 
tent. At the other extreme are the 
large particle size soft carbon blacks 
made by the thermal process. These 
soft blacks have very little rein- 
forcing qualities and do not im- 
prove the physical properties of the 
rubber. The vast majority of in- 
dustrial rubber items are made 
from carbon black filled com- 
pounds. 

If a light colored product is de- 
sired, there are many white fillers 
available such as clay, barium sul- 
phate and calcium silicate. None of 
these light colored fillers will re- 
inforce rubber to the same extent 
as the hard carbon blacks. Practical 
compounds with good physical 
properties can, however, be made 
from these white fillers. 
> Semi-Hard Rubber —Semi-hard 
rubber compounds have consider- 
ably better chemical resistance than 
soft rubber. The over-all physical 
properties of these materials are 
such that their application is lim- 
ited to tank lining. A large pro- 
portion of the rubber used in tank 
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FAST, 
UNIFORM 
THOROUGH 














DRY 
BLENDING 

















Patterson Dry Blending Equipment leads in speed and 
thoroughness of blending for all free-flowing dry materials. 
Patterson is also your leading source for paste and fluid 
mixing equipment of every type. Write us! 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S. A. 


NEW YORK, BOSTON, BALTIMORE, PHILADELPHIA, PITTSBURGH, DETROIT. CINCINNATI, 
ATLANTA, CHICAGO, ST. LOUIS, HOUSTON, DENVER, LOS ANGELES, SAN FRANCISCO, 
SEATTLE 
The Patterson Foundry and Machine Company, (Canada) Limited 
Teronto, Canade 
MONTREAL 





CORROSION FORUM... 


lining work is in the form of semi- 
hard rubber. 

Hardness of rubber may be in 
creased by adding filler, as described 
above, or by increasing the sulfur 
content. Increasing the filler load- 
ing has only a slight effect on the 
chemical resistance. Increasing the 
sulfur content, on the other hand, 
greatly improves the resistance to 
chemicals including oils. For this 
reason, the semi-hard rubber com- 
pounds referred to in this article 
are understood to be of the high 
sulfur type. 
> Hard Rubber—When the sulfur 
content of a rubber compound is 


increased as high as 30 to 35%, 


a true hard rubber or ebonite is 
obtained. In this range the rubber 
molecule is chemically saturated 
with sulfur and the vulcanized 
compound is a rigid material with 
excellent chemical resistance. 

As in the case of soft and semi- 
hard rubbers, various modifying in- 
gredients are added to the crude 
rubber, in addition to sulfur, to pro- 
duce desirable characteristics in the 
vulcanized compound. For exam- 
ple, certain fillers and resins will 
decrease the inherent brittleness 
of hard rubber and allow its use 
for molded items of all types. Solid 
pipe, fittings and valves, made from 
hard rubber, are widely used in 
chemical plants. 


Chemical Resistance of 
Natural Rubber 


Vulcanized rubber compounds 
will resist a wide range of chemi- 
cals encountered in everyday indus- 
trial processes. Typical examples 
are: 

¢ All concentrations of hydro- 
chloric, acetic and phosphoric acids. 

¢ Dilute sulfuric acid. 

¢ Saturated salt solutions such 
as alum and ferric chloride. 

¢ Acid and basic bleach solu- 
tions. 

¢ Chlorinated brine and wet 
chlorine gas. 

* Plating solutions. 

Rubber as rapidly attacked by: 

¢ Strong oxidizing acids such 
as nitric and chromic, as well as 
concentrated sulfuric acid. 

¢ Aliphatic, aromatic and 
chlorinated hydrocarbon solvents. 
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When a rubber compound is ex- 
posed to a chemical environment it 
will either be entirely unaffected or 
will undergo one of the following 
reactions: 

¢ Rapid surface attack, either 
hardening or softening, with no fur- 
ther effect on the rubber. 

¢ Hardening of the rubber 
with a loss of physical properties 
and eventual failure of the ma- 
terial. 

¢ Swelling of the rubber fol- 
lowed by a loss of physical proper- 
tics and complete deterioration. 

Rate of the three reactions will 
depend on the nature and concen- 
tration of the chemical media and 
the exposure temperature. Under 
certain conditions, the attack may 
be so slight that a rubber product 





INDEX 


For your information and con- 
venience, here is a tabulation of the 
materials of construction which have 
been covered thus far in the current 
Corrosion Forum series: 


ree May 1952 
Asphaltic Mastics ...... May 1954 
Carbon & Graphite... .Sept. 1953 
Cast High Alloys Re ip 
Chlorimet 2 . 1954 
oe ee eee Mar. 1954 
Durimet 20—Carpenter 
20 Dec. 1953 
Epoxies . 1954 
Furane Cements ec. 1951 
Glassed Steel......... Mar. 1953 
Hastelloys C, 
June-Aug. 1952 
High Impact Styrene... .Jan. 1953 
High Silicon Iron . 1954 
Feb. 1953 
Natural Rubber, GR-S. .Aug. 1954 
Phenolic Cements . 1952 
Polyethylene . 1952 
Polytrifluoro- 
chloroethylene 1954 
Reinforced Polyesters. ..Dec. 1952 
Saran 1954 
Silicate Cements . 1952 
Stainless Steels. ...Apr.-Aug. 1953 
Sulphur Cements . 1952 
Tantalum Apr. 1952 
Unplasticized PVC.... . 1952 
Worthite . 1953 
Zirconium . 1953 


Reprints of most of the above are 
available at 50 c. each (Hastelloys 
and Stainless Steels, 75 c. each.) 
Address Reprint Dept., Chemical 
Engineering, 330 W. 42 St., New 
York 36, N. Y. 











will give satisfactory service over a 
period of many years. 

Rate of chemical attack on rub- 
ber cannot be stated as a constant 
figure such as the conventional 
inches per year corrosion rate for 
metals. Experience has shown, how- 
ever, that laboratory or field service 
tests carried out for a period of one 
to six months will give a practical 
indication of the suitability of a 
rubber compound. Such tests must 
be designed so as to include any 
physical complications inherent in 
the service such as solution turbu- 
lence, high liquid flow rate or abra- 
sion. ‘Traces of coptaininating 
chemicals, particularly solvents, 
should be carefully considered. 

Chemical resistance of rubber 
improves as the amount of sulfur 
combined in the compound is 
increased. For this reason semi- 
hard and hard rubber will resist 
stronger acid concentration at 
higher temperatures than soft rub- 
ber. Too, semi-hard and _ hard 
rubber will completely resist several 
chemicals which rapidly attack soft 
rubber. The chemical resistance of 
semi-hard and hard rubber is so 
similar that throughout the re- 
mainder of this article, the term 
hard rubber will be used to cover 
both types. 


Rubber Tank Lining 


Natural rubber-lined steel is an 
important material of construction 
in the chemical industry. The rub- 
ber is used as a 4 to 4 in. protec- 
tive lining in storage and process 
equipment of all types, tank cars, 
pipe, fittings, valves and blowers. 
Either soft, semi-hard or hard rub- 
ber may be used, depending on the 
chemical and mechanical condi- 
tions involved in the particular serv- 
ice. 

All three forms of rubber linings 
are applied as unvulcanized, ho- 
mogeneous sheets, to steel surfaces 
which have been shotblasted and 
coated with special adhesives. In 
the unvulcanized form, the rubber 
sheet is plastic and will conform 
to complicated metal shapes. After 
the rubber is in place the entire 
unit is heated to vulcanize the rub- 
ber into its final form. This heat- 
ing may be done in a steam pres- 


August 1954—CuemicaL ENGINEERING 





steam Trap 
900,000 





-way 
answer 


to steam trap problems 


e This¢hree-way combination can help lick 
your steam trap problems. 


ina 


YARWAY IMPULSE STEAM TRAP... 
the steam trap that gets equipment hot in a 
hurry and keeps it hot. Small size, light weight, 
body and all working parts of stainless steel. 
Low cost, low maintenance. 


YARWAY FINE SCREEN STRAINER... YARWAY Fine 
with high-grade woven Monel wire screen Sarvee Strainers. 
that is removed with the cap for easy clean- a ietcecanhs 
ing. Rust-proof finish . . . straight threads, of plants. 
machined faces and spark-plug type gaskets 


on screen Caps. 


YARWAY ENGINEERING SERVICE... 
32 trained YARWAY engineers working out 
of YaRway branch offices from coast-to- 
coast, are constantly helping on trap selec- 
tion, installation maintenance and operation. 
Solving your trap problems is their job. It 
will cost you nothing to call them in to 
assist you. 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 


® Yarway IMPULSE STEAM TRAPS AND 
STRAINERS are immediately available 
from more than 250 Industrial Dis- 
tributors in the United States, Canada, 
and other countries. For name of one 
nearest you and FREE Steam Trap 
Bulletin write... 





impulse steam traps 


And Yarway Fine Screen Strainers 
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sure autoclave, or by atmospheric 
steam or hot water. 


Applications of Natural Rubber 


A number of specific chemical 
services in which natural rubber is 
being successfully used, will now 
be considered. 
> Hydrochloric Acid—Rubber will 
resist all concentrations of hydro- 
chloric acid up to 37%. As a re- 
sult, it is widely used as a tank 
lining for storage and transporta- 
tion equipment as well as for hose 
and gaskets to handle this acid. 
Approximate temperature _limita- 
tions for 37% hydrochloric acid are 
140 F. with soft rubber and 180 F. 
with semi-hard and hard rubber. 

When strong hydrochloric acid 
contacts soft rubber it will rapidly 
attack the surface and form a tough 
film of rubber hydrochloride. This 
film prevents further penetration of 
acid and protects the rubber under- 
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neath from further attack. If this 
film is undisturbed, soft rubber 
may be used in contact with this 
acid for many years. 

If the film is broken, as for ex- 
ample by flexing, the acid can 
penetrate further into the interior 
of the rubber. For this reason, 
rubber articles which are subject to 
various types of mechanical action 
cannot be used in hydrochloric 
acid service as long as, for example, 
a rubber lined storage tank. The 
surface of hard rubber is attacked 
at a very slow rate by hydrochloric 
acid and may be used in contact 
with it for long periods. 

Properly-compounded rubber will 

not discolor water-white hydro- 
chloric acid—even when it is stored 
in a lined tank for long periods. 
P Acetic Acid—Soft rubber is rap- 
idly attacked by all concentrations 
of acetic acid above 5%. 

Hard rubber is resistant to all 


concentrations of acetic acid and 
may be used in contact with glacial 
acid at temperatures as high as 
150 F. 
> Phosphoric Acid—Both soft and 
hard mbber are unaffected by all 
concentrations of phosphoric acid 
up to 150 F. for soft rubber and 
180 F. for hard rubber. Rubber 
products—particularly hose, valve 
diagrams, and tank linings—are used 
in contact with good grade phos- 
phoric acid. The rubber must be 
carefully compounded so as not to 
add color or taste to the acid. 
Hard rubber-lined steel _ has 
proved to be a practical, economical 
material of construction for usc 
in triple superphosphate manufac- 
turing operations. Acid concentra- 
tor towers, storage equipment and 
process piping lined with hard rub- 
ber have been in service for years. 
> Sulfuric Acid—Soft rubber can be 


used in contact with sulfuric acid 
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VARIABLE SPEED DRIVE TOTALIZER HEAD WITH PNEUMATIC 
i CONTROLLER AND RATE SETTER 


WEIGHING 


a Weigh it with BUILDERS CONVEYOFLO . . . the 


HIGH SPEED 
COLLECTOR BELT 
— . 


modern meter for continuous, accurate weighing of bulk 
material passing over conveyor belts. This precision 


meter can be equipped with a Controller to maintain 

Typical Conveyoflo installation showing Model CFAB-T 
Conveyoflo Meter controlling flow of tobacco in automatic 
blending process. Conveyoflo employs pneumatic con- in which it is installed. Or it can be used to pace 
troller to automatically control feeder output within very 


narrow tolerances. 
Conveyoflo Meters are serving in many other process Conveyoflo is furnished as a separate, self-contained 


industries: food, soap, fertilizer, pharmaceutical, steel, 
paper, glass, heavy chemicals, mining, power. What's 
your processing problem? 


any desired preset rate of delivery from the conveyor 


auxiliary feeders in automatic processing systems. 


unit— or for installation in your present conveyor lines. 


 Oyuipers- ce ae 


CONVEYOFLO FEATURES DIVISION OF BIF INDUSTRIES, INC 
@ ACCURATE ... within +1 of 1% of actual weight from maximum 
to 50% of rated capacity; within 1% from 50% to 25% rate; 
within 2% from 25% to 10% of meter’s rated capacity. ep an ae OF en ee en ee Os ee a ee 





@ COMPACT . . . weight sensing mechanism completely contained 
within conveyor structure. No overhead levers. Panel stand only 
9” x 18" — maz be ony height. 

@ AUTOMATIC TOTALIZER COMPENSATION for variations in belt 
speed and changes in belt weight. 

@ RESPONDS ACCURATELY to rapid load variations. 

@ PACES AUXILIARY EQUIPMENT (feeders, controllers, continvous 
blending processes, etc.) and operates secondary totalizers, indi- 
cators, recorders. 


BUILDERS-PROVIDENCE, INC. 
369 Harris Ave., Providence 1, R. I. 


Please send Bulletin 550-H4 describing Builders Conveyoflo Meter. 
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Cerresion Resistance of Soft Rubber (Natural and GR-S) 
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as strong as 40% at 120 F. Hard 
rubber will resist 50% acid at 
150 F. Either soft or hard rubber 
is used to line pickle tanks used in 
the metal processing industry. 

In applications of this type, one 
or two courses of acid-proof brick 
is used over the rubber. The brick 
protects the rubber from mechani- 
cal damage and decreases the tem- 
perature of the rubber. On the 
other hand, the rubber protects the 
metal from attack by acid which 
may seep through crevices in the 
jointing cement. 


Hard rubber-lined pipe is exten- 


sively used in drain piping systems 
connected to metal pickle equip- 
ment. Hard rubber-lined covers 
and duct work are used with auto- 
matic equipment for the cleaning 
of metals. 

> Chlorine—Wet or dry chlorine 
gas, chlorinated brine and chlorine 
water solutions will attack soft rub- 
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ber to form a chlorinated rubber 
layer on the surface. This is a hard 
brittle film which cracks easily 
allowing chlorine to attack the rub- 
ber underneath. As a result, soft 
natural rubber deteriorates rapidly 
in chlorine service. 

Hard rubber is attacked in a simi 
lar manner but the chlorinated rub- 
ber layer forms as a powdery de- 
posit on the surface. Even in strong 
chlorine solutions or atmospheres, 
this deposit builds up slowly enough 
to allow hard rubber to be used in 
these services. 

Special types of hard rubber have 
recently been made available which 
are practically unattacked by chlo- 
rine. These compounds are being 
used as sheet linings for protecting 
equipment used in the manufacture 
of chlorine by the mercury cell 
process. 
> Bleach Solutions—Soft and hard 
rubber compounds can be used 


with sodium and calcium hypo- 
chlorite bleach solutions. Sheet 
rubber linings are used in make-up 
tanks, storage tanks and _trans- 
port tanks. Rubber-lined pipe and 
pumps as well as rubber hose will 
handle these materials. 

> Plating Solutions—Hard rubber 
will resist all types of plating solu- 
tions except chrome. Hard rubber- 
lined steel tanks are standard equip- 
ment particularly for nickel plating. 
In plating work attention must 
be paid to the ingredients used in 
the compound. Materials which 
will leach out of the rubber and 
poison the plating solution must 
be carefully avoided. All rubber 
products to be used in contact with 
plating solutions should be care- 
fully tested in the actual solution 
to make certain that no later diffi- 
culties will develop. 

> Pulp and Paper—A considerable 
number of rubber items are used 
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You've been asking for a dial thermometer like 
this—A thermometer that can be positioned and firmly 
locked at any practical angle—now you can have it! 

No stretching or straining to see this thermometer. 

Easy to adjust to required new positions before or after in- 
stallation. No risk of the multi-angle selector working loose. 
A specially designed selector assures positive locking at 
every practical mounting angle and a few turns of one nut lock 
the selector securely. 

These instruments, supplementing USG’s complete line 
of Gotham temperature indicators, are designed to fit all standard 
connections and are available in all standard ranges. If you have a 


number of applications requiring “‘odd angle’’ mounting these new 


multi-angle thermometers will reduce the number and 
variety of instruments you have to carry in stock. 

Before you order an angle thermometer be sure you 
see USG’s new Gotham Multi-Angle Thermometer. 


UNI GE 
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ook at it 


City Really 


ADVANTAGES 


T. Positive locking in every conceivable angle. 


Ze Reduces the number and variety of instru- 
ments required in your maintenance stock, 


Be Provides that extra “odd angle” instru- 
ment which normal stock does not furnish. 


A. Easy to change to any desired angle, 
before or after installation. 


5. Saves engineers time when writing 
specifications. 


6. Affords easy reading at odd angles, 


Dept. 4 

United States Gauge 

Division of American Machine and Meials, Inc. 

Sellersville 4, Pa. 

Gentlemen: 

We'd like to know more about the new USG Multi-angle Ther- 
mometer. Please get in touch with us. 


Name Tithe 
Company 
PPC siciarincicciiniiataaiaiumaitinitn tliat alii a 
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Ceorresion HResistance of Soft Rubber (Natural and GR-S) 
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Hydrogen Peroxide 
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Soft GR-S cannot be used 
with HCI 
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throughout the pulp and paper in- 
dustry. Rubber-lined steel is used 
in the bleach plant for both chlo- 
rine solutions and hypochlorite 
bleach solutions. Rotary vacuum 
filters used to wash the pulp be- 
tween bleaching stages are lined 
and covered with hard rubber. In 
addition, they contain hard rub 
ber ribs to support the filter screen. 
> High Temperature Service—Al- 
though the temperature limitation 
for rubber is usually stated as 
140 F. for soft rubber and 180 F. 
for hard rubber, there are heat-re 
sisting compounds available which 
may be used at much higher tem- . 
peratures. 

Soft rubber which has been com- 
pounded for maximum heat resist- 
ance may be used continuously at 
temperatures as high as 200 k 
Heat-resisting hard rubber 
pounds are being used as tank lin 
ings at continuous temperatures as 


com 


high as 230 F. Not only the maxi- 
mum temperature of an installation 
but the chemical agents involved 
should be. considered whenever a 
higher than normal temperature is 
involved. 

P Abrasion Service—A very useful 
ipplication of rubber, particularly 
sheet rubber-covered metal, is in 
contact with an acid vapor contain- 
ing abrasive solids. 

Rubber-covered fan blades and 
housings do a remarkable job of 
handling materials of this type. 
Rubber-covered fans will outlast un- 
protected metal fans many times 
and are more than worth the extra 
initial cost. 

The above illustrations of natural 
rubber in the chemical industry are 
but a few of the hundreds which 
could be described. They are repre 
sentative cases, however, and tend 
to illustrate some of the uses of 
this versatile material. 


GR-S Type Synthetic Rubber 


There are five basic types of syn- 
thetic rubber available in the 
United States. They are designated 
at butyl GR-S, neoprene, nitrile 
and Thiokol. Type GR-S is consid- 
ered to be the all-purpose synthetic 
and accounts for approximately 
80% of all the synthetic rubber 
produced in the United States. Its 
general physical and chemical prop 
erties are like natural rubber. 

GR‘S is made by the copolvincri- 
zation of butadiene and_ stvrenc 
with the addition of modifying in 
gredients. The raw GR-S is pur 
chased by rubber manufacturers 
who add compounding ingredients 
to obtain the desired finished prop- 
erties. It is compounded in much 
the same manner as natural rubber 
and can be vulcanized to either the 
soft, semi-hard or hard forms. 

GRSS is processed with the same 
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e CATALYTIC CRACKING 


$7 » FLUID HYDROFORMING 


Wedgeplug Valves have an enviable record for 
handling extremely hot oils—hot catalysts—hot gases 
—and hot slurry. 

Wedgeplug Valves made of Carbon Steel are recom- 

mended for temperatures up to 1000° F. When 
special metals are used, up to 1500° F. 

The tapered plug lifts, turns, and re-seats in one 

operation. The raised seats are protected in 


both the open and closed position. 


Cylinder-Operated 


noua -_4WEDGEPLUG 


STEEL DRY PLUG VALVES 


Opening and closing time of the remote control, cylinder- 
operated valve illustrated can be adjusted to suit varied 
service conditions. 


Can be supplied: wrench-operated; handwheel-cperated; worm 
gear-operated. Adapted for remote control thru use of elec- “LET ME HANDLE 
” 
af o 
CA 





tric, air motor, or air cylinder operator. THE HOT ON ES 
WEDGEPLUG VALYE COMPANY, INC. 


NEW ORLEANS 15, 1A. Warehouse Stocks and 
An Affiliate of Sales Services 


STOCKHAM VALVES & FITTINGS Seeneeienny: Somat 


GENERAL OFFICES AND PLANT °* BIRMINGHAM 2, ALA. 





DESIGN ELIMINATES NEED FOR LUBRICATION 
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equipment as natural rubber and 
in much the same way. Since 
raw GR-S is a man-made product, 
as opposed to natural rubber which 
is obtained from a tree, its composi- 
tion may be changed to bring out 
specific properties. As a_ result 
there are some forty varieties of 
raw GR-S available to the rubber 
manufacturer. 


Chemical Resistance of GR-S 
Soft and hard GR-S compounds 
are very similar to natural rubber 
in chemical resistance. The graphs 
for soft and hard natural rubber 
will serve as a guide for the same 
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forms of GR-S in all cases except 
soft GR-S in contact with hydro- 
chloric acid. 

It was pointed out in a previ- 
ous section that hydrochloric acid 
formed a surface film of rubber 
hydrochloride on the surface of soft 
rubber and once this film formed, 
it prevented further penetration of 
acid. This surface film does not 
form on soft GR-S, however,’ and 
as a result, hydrchloric acid will 
very slowly penetrate the entire 
thickness of the rubber. For this 
reason, soft GR-S cannot be used 
in contact with hydrochloric acid. 
This deficiency is not present in 


hard GR-S and it has about the 
same resistance to hydrochloric acid 
as hard natural rubber. 


Chemical Resistance Graphs 


The accompanying chemical re- 
sistance graphs have been divided 
into two groups. The first, and larg- 
est group, contains the information 
on soft natural rubber. Since hard 
rubber is resistant to some chemi- 
cals which rapidly attack soft rub- 
ber, a second group has been in- 
cluded to cover cases of this type. 
The reader should understand that 
hard rubber will also resist all 
chemicals which do not attack soft 
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Anaconda First to 
Roast Low Grade Sulfur Ore 
to produce SO2 
for Acid Manufacture 


The world’s first commercial installation for producing 
SO2 gas from low grade sulfur ore, is now on stream at 
nate ag Copper Company’s plant at Weed Heights, 

evad 

The FluoSolids System that makes this possible in- 
cludes four 18 ft. dia. Reactors plus other Dorr and 
auxiliary equipment. SO2 gas is sent to a 450 TPD con- 
tact acid plant which supplies all acid requirements 
for leaching 11,000 tons of copper ore per my 

Feed to the system is 650 to 750 tons per <a and 
gas production 26, ,000 to 30,000 C.F.M. Gas strength 
averages 8 to 12 2% representing a sulfur recovery of 
98%. Unusual? Yes, because this is the first time that 
low grade sulfur ore could be recovered as SO2 . . 
economically. Here’s how the system works. . . ore 


averaging 28% total sulfur is crushed to 10 mesh and 
fed dry to the Reactors which operate in parallel. Once 
ignition temperature is reached no extraneous fuel is 
needed. Ore is simply fed in at the design rate, latent 
heat in the bed immediately brings it to ignition tem- 

srature, and the fluidizing air oxidizes the sulfur to 
SOz. Shutting down is a matter of minutes. And be- 
cause the fluid bed stores sufficient heat, roasting can 
be started again after as much as 72 hours without add- 
ing additional] fuel. 

If you would like more information of FluoSolids. . . 
the most significant advance in roasting technique in 
the last 30 years . . . write The Dorr Company, 
Stamford, Conn., or in Canada, The Dorr Company, 
26 St. Clair Avenue, East, Toronto 5 


FluoSolids is a trademark of The Dorr Company, Reg. U.S. Pat. Off. 


“Batter tools TODAY to mect tomorrows demand. 


WORLD - WIDE RESEARCH ENGINEERING + EQUIPMENT 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 


x 
“994.499 
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* Hard rubber will also resist all corrosives which do not attack soft rubber. 


rubber. In addition, the increased 
temperature and chemical resistance 
of hard rubber will, in general, al- 
low it to withstand these same 
chemicals up to 180 F. 

The chemical resistance of type 
GR‘S synthetic rubber, both the 
soft and hard varieties, is so similar 


to natural rubber that the informa- 
tion in these graphs may also be 
used for GR-S. The outstanding 


exception to this rule is in the case 


of hydrochloric acid attack on soft 


GR-S mentioned. 


The information in these graphs 


is based on service experience with 


tubber-lined steel. It should be 
used only as a guide, however, in 
deciding on the suitability of nat- 
ural rubber to handle a particular 
service. It is always best to run 
actual or simulated service tests 
before finally deciding to use rub- 
ber. 





Resinless Impervious Graphite 


Graphite Specialties Corp., Ni- 
agara Falls, N. Y., announces a new 
type of graphite which overcomes 
the limitations imposed by the ad- 
dition of resins to make it impervi- 
ous, 

The new material, trade-marked 
Graph-I-Tite, is made impervious 
by filling the graphite pores with 
carbon itself so that the finished 
product contains only carbon. Re- 
sults are greatly improved resistances 
to heat and attack by various corro- 
sives. 

Just announced, the material has 
been in existence for about a year. 
To date it has been used in tube 
and shell heat exchangers, cascade 


coolers, pipe and fittings, crucibles, 
and miscellaneous machined special- 


ties. 


Actual performance records are 


not available at this time. 
Typical Properties 


Apparent dont me gh Ib. /ft.*. 


Compre urcngt, pei. 


oe < elasticity 


nsion, 
x 10-7. hae ee 
resistance, 


cueane ex 
in. /in. 

E 
ohm-in. 

Thermal conduits. 
Btu. /sq. in. /°F. /br. /in.. 

Maximum temperature 
resistance 


New Process Plates Nickel 
Directly on Aluminum 


Development of a process for 
applying nickel] directly to either 
raw or anodized aluminum, to af- 
ford an erosion-resistant surface and 
materially strengthen the alumi- 
num, has been announced by Bart 
Laboratories Co., Belleville, N. J. 

The new electroplating process 
solves a major problem in coating 
aluminum with nickel by eliminat- 
ing the need for an intermediate 
bonding material, such as copper 
or adhesive cements, and establishes 
a bond previously considered im- 
possible. 

Even very thin deposits of nickel 
over the aluminum provide a sur- 
face that is resistant to erosion, 
pitting, gouging and corrosion. 
When deposited to both surfaces 
of aluminum sheets, the nickel de- 
posit greatly strengthens the alumi- 
num without materially increasing 
the weight. Intricate designs and 
shapes, such as castings, can be 
given uniform and accurate protec- 
tion of both interior and exterior. 

With the new Alni-Clad process, 
a stress-free, ductile and pore-free 
surface can be applied in any re- 
quired thickness. The material 
produced can be sheared, bent or 
fabricated. Because of the tenaci- 
ous bond, it is not subject to sepa- 
ration even at high temperatures. 
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what's the 


ONE BEST 


answer to your 
problem of... 


GRANULATING? 


A rotary knife cutter is probably your one best answer to granulat- 
ing problems. It usually produces particles of more uniform size than 
are obtainable through any other type of machine. On the other hand, 
Sprout-Waldron has sometimes used roller mills with proper com- 
binations of roll corrugations and speed differentials for this task. 
The attrition mill often offers the most flexible and economical means 
of granulating because disc surface, speed of rotation, clearance be- 
tween surfaces, and feed rate can be varied. And a crusher might 
be the answer if the material is somewhat friable and the end-product 
size justifies it. 

The nature of the material and the end product desired deter- 
mine the proper machine to use with the least possible cost. Perhaps 
in no other operation is experience so important. The control of 
particle size in a finished ground product and the holding of extreme 
fines to a minimum are fields in which Sprout-Waldron has had un- 
limited experience. 


DEFIBERIZING? 


Pulling rags apart into threads or ragged swatches, flocking sheet 
pulp, pulping wood chips, shredding leather, defiberizing old rubber 
tires, shredding jute—to name only a few widely scattered operations 
that can be classified as involving a defiberizing action—are applica- 
tions on which Sprout-Waldron engineers and Sprout-Waldron prod- 
ucts can combine to give you the one best answer. Each cage must be 
investigated as to material and end results desired. And from such 
an investigation will come a recommendation that very conceivably 
can put you far ahead of your competition. 


PULVERIZING? 


For many operations classified as pulverizing, Sprout-Waldron can 
supply the one best answer from a vast line of size reduction equip- 
ment. And if Sprout-Waldron doesn’t have your one best answer, 
you'll be told who does have it. 

For some pulverizing, hammer mills are often the answer, and 
Sprout-Waldron has an interesting and unique line of units that have 
solved many different processing problems by proper selection of 
hammers and screens. Many times attrition mills or roller mills fur- 
nish the one best answer, and where a fine, floury texture is par- 
ticularly important, burr stone mills can sometimes be the solution. 





Each size reduction problem has a solution that is the one best answer and that 
can be determined by submitting the problem to Sprout-Waldron. You will 
receive a recommendation based on the combined experience of men work- 
ing constantly with size reduction problems and backed by successful case 
history files of processing solutions, and laboratory processing test data. If 
Sprout-Waldron equipment does not meet your needs, you'll be directed to a 
manufacturer who can supply the one best answer. Let Sprout-Waldron study 
your size reduction problems without cost or obligation. 





SPROUT-WALDRON 
Manufacturing Engineou Since 1866 


Equipment for SIZE REDUCTION + MIXING &@ BLENDING - PELLETING & 
CUBING - BULK MATERIALS HANOLING - PRODUCT CLASSIFICATION 


Facilities for fabricating, machining, custom founding, dworking, laboratory testing 


15 LOGAN STREET - MUNCY, PA. 
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YOU CAN ELIMINATE COST 
OF THIS EXTRA WATER PIPING 
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Cooling Water Out 


WITH G-E TYPE DP MECHANICAL- 
DRIVE TURBINE (All oil cooled 


in single reservoir 
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Pipe cooling water into single oil cooler 
only~—this feature of G.E.'s Type DP turbine 
saves time and extra piping costs in turbine 
installation. 

















ANOTHER PLUS VALUE OF G-E MECHANICAL-ORIVE TURBINES... 


Single Oil Cooler Saves 
Extra Turbine Piping Costs 


You save on installation costs with a G-E 
mechanical-drive turbine because General 
Electric pipes the bearing oil back toa single 
reservoir for cooling, in a single oil cooler. 


which save you money. The chart below’ 

indicates other areas of savings. 
Remember—the total cost is often more 

than just the sales price. But G.E.’s standard 


DP turbines include the extra features that 
save you extra costs. For more information 
contact your nearest G-E Apparatus Sales 
office. Write for bulletin GEA-4955A, 
“A New Standard in Mechanical-drive 
Turbines.” General Electric Company, 
Schenectady 5, N. Y. 252-64 


This eliminates the extra costs of running 
cooling water piping to and between each 
bearing. This feature alone can save you up 
to $50.00. 


This single oil cooler is just one of the 
many features on the Type DP turbine 


GENERAL @@ ELECTRIC 


INSTALLATION AND MAINTENANCE COST-SAVING FEATURES 


THESE EXTRA. FEATURES, STANDARD ON 
ALL G-E TYPE DP TURBINES, CAN... 


~ COMBINED TRIP-THROTTLE VALVE 
Eliminate extra cost of buying and installing valve 
ahead of the turbine. 


SINGLE RESERVOIR FOR COOLING LUBE OIL 
Eliminate extra cost of piping cooling water to and 
between bearings. 














MAJORITY OF PARTS INTERCHANGEABLE 


One set of spare parts protects several units—less 
money tied up in inventory. 


METALLIC-LABYRINTH VALVE STEM BUSHING 
Elimiaate labor costs of replacing soft packings; cut 
down-time production losses. 


SHAFT MONEL-SPRAYED AT PACKING FIT 
Saves frequent cost of purchasing and installing car- 
bon rings; contributes to long shaft and packing life. 





G-E Type DP Mechanical-drive Turbine 


COMPARE THE FEATURES 
EVALUATE ALL THE COSTS 
See why G-E standard 


Type DP turbines are your 
most economical buy. 








ESTIMATED TOTAL SAVINGS 























— | Sechnole 
OPWOVVOW) -S COWNO “+ op Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 


NEW EQUIPMENT PATENTS 
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Improved Vapor-Phase Reactor Design 


High-temperature gaseous conversion in short 


contact time. These are the features of a novel design 


employing the fluidized-bred technique. 


Many vapor-phase conversions 
may move out of the laboratory 
into the plant as a result of a newly 
designed apparatus which provides 
and maintains high temperatures 
throughout short periods of reac- 
tion. 
> Primary Units—‘The novel M. W. 
Kellogg apparatus consists of three 
primary units: 
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¢ Fluidized-bed, powder-heat- 
ing zone—in which fluidized solids 
are preheated and carbonaceous de- 
posits (formed during conversion) 
are oxidized. 

¢ Reaction zone—in which sol- 
ids are suspended in and contacted 
with a gaseous stream for short 
periods. 


* Fluidized-bed, quenching 


zone—in which conversion products 
are rapidly cooled. 
> Reaction Zone—Hot fluidized sol- 
ids (preheated in the powder-heat- 
ing zone) flow into the reaction 
zone at a controlled rate. Preheated 
gas enters the reaction zone at a 
temperature such that undesirable 
side reactions will not occur. The 
resulting gaseous suspension sweeps 
through, the zone at a high velocity 
—with very rapid heat exchange be- 
tween gas and solids. 

From the reaction zone, the sus- 
pension flows into a primary separa- 
tor which removes part of the sus- 
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Kaiser Alumina 
delivered 
on time... 





thanks to our fast, dependable delivery! And to meet emergency requirements 
We often deliver overnight! 


‘lew UNSURPASSED SERVICE has helped make Kaiser 12, California, 1924 Broadway; AKRON 8, Ohio, First 
Chemicals a supplier of calcined and hydrated aluminas _— National Tower Bldg.; CHICAGO, 518 Calumet Bldg., 
to more than 80% of the nation’s users. 5231 Hohman Ave., Hammond, Indiana. 

Whether you manufacture abrasives, glass, ceramics, 
refractories, catalysts, or chemicals for water treatment, 
Kaiser Chemicals Division has the product, the service 


and the technical assistance to meet your needs exactly. 

We'll give immediate, individual attention to your order. g Ser ey Cd S 
Contact Kaiser Chemicals Division, Kaiser Aluminum 

& Chemical Sales, Inc. Regional sales offices: OAKLAND calcined and hydrated aluminas 


Alumina * Basic Refractory Bricks and Ramming Materials 


Dolomite * Magnesia * Magnesite * Periclase 
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NEW EQUIPMENT PATENTS ... 


pended solids. These are returned 


to the fluidized-bed, powder-heat- 


ing zone. 
> Quenching Zone—Gaseous con- 
version products and remaining sol- 
ids flow into the quenching zone. 
Here products are cooled by remov- 
ing the solids and recycling them 
through an external cooler. 
Conversion products and residual 
suspended particles are taken over- 
head to a separator. The particles 
are recycled. Some of the product 
gas is removed while the rest—to 
be used as a suspending medium—is 
recycled through a compressor.— 
U, S. 2,675,294 by P. C. Keith to 
The M. W. Kellogg Co. 


How You Can Hike 
Evaporator Efficiency 


Steam added to an evaporating 
solution increases the heat transfer 
efficiency in multiple-effect evapo- 
rators. The principle is old, but the 
proposed mechanism for achieving 
it is new. 

In a novel apparatus, a small aux- 
iliary boiler (situated below the 
evaporator) injects steam into the 
solution to be evaporated, forming 
an emulsion. The emulsion then 
flows into the evaporator tubes. 

Here the steam tends to form a 
central core which forces a thin 
film of liquid against the tube walls, 
producing a “climbing effect.” It is 
this effect which is claimed to hike 
the efficiency of the evaporator.— 
U. S. 2,676,651 by Jean Loumiet et 


Lavigne. 


New Twist in 


Infrared Drying 


Unlike the conventional glass 
support for material dried by infra- 
red radiation, a new support is 
transparent to radiation in the 
range of 1 to 10z. 

The new support consists of a 
woven spun-glass fibered fabric 
coated with a_polyethylene-type 
plastic. Each drying temperature 
range has its own recommended 
coating. 

Tetrafluoroethylene polymer is 
used at high temperatures (670 
F.); polyethylene at low tempera- 
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tures (100 F.); trifluoromonochlor- 
ethylene at intermediate tempera- 
tures. 
> Fabric Vs. Glass—The high trans- 
parency of the coated fiber—as evi- 
denced by a comparison of it with 
glass plate—is doubly important: 

¢ The greater the transpar- 
ency, the less energy absorbed by 
the support. Result: less chance of 


heating the support and ultimately 
melting and decomposing the ma- 
terial being dried. 

e Energy most efficiently ab- 
sorbed by water—in the wave band 
of 2.6 to 3.lu—passes through the 
fiber support (but not through 
glass). Thus drying efficiency is in- 
creased.—U. S. 2,668,364 by Ralph 
F, Colton to Dry-Freeze Corp. 














~ tine grinding mill 


























Float-Sink Method Provides Own Medium 


Here’s a switch on the “float-and- 
sink” method of classifying. ores 
which involves an economy-saving 
step. Where conventional methods 
involve the addition of an artificial 
medium—a heavy liquid or suspen- 
sion of solids in liquid—to facilitate 
gravity separation of ore particles, 
the new apparatus uses a portion of 
the feed to effect this separation. 

Three variations of the new tech- 
nique are cited in the patent. One 
of these—separating gangue from 
ore values—gives you a clear picture 
of the operation. 
> Weight Separation—First step: a 
weight classifier separates raw 
crushed ore into two fractions— 
light gangue and heavy ore values. 
The gangue overflows into a screen- 
ing system for further treatment. 
Heavy values, exiting from the 
classifier bottom, enter a closed- 
circuit grinding system consisting of 


a fine grinding mill and size classi- 
fier. 
Grinding System—Ore values, 
mixed with large particles exiting 
from the size classifier, are ground 
in the mill. Part of the mill efflu- 
ent is recycled to the size classifier 
(hydroseparator). The rest is re- 
cycled to the weight classifier to 
provide a high enough bath density 
for separating ore constituents. 
The gangue—along with much of 
the fines in the crushed ore and 
pulp from the grinding mill—under- 
goes two screenings and washings. 
All or part of the wash water from 
the first screen flows into the grind- 
ing system Wash water from the 
second screen is the suspending 
medium for that portion of the mill 
effluent which is recycled to the 
weight classifier.—U. S. 2,675,966 
by Per Gudmar Kihlstedt to Boli- 
dens Gruvaktiebolag. 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 


To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for al] your insulation 
requirements. 


1. You get dependable :naterials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center —largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M Insulation 
Engineers are called upon to solve in- 
snlation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Jokns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM) 


199 Bay St., Toronto 1, Ont. 


*Reg. U.S. Pat. Off. 


Johns-Manville Frrsrin INSULATION | 





MATERIALS - 
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New Technique Yields Heat-Reactive Binder 


Phenoi-formaldehyde resin undergoes special 
treatment to produce a low-flow, short-cure binder. 


Potential: manufacture of felted blankets. 


Having problems with insulation 
blankets? Do they lack firmness 
and resiliency? . 

Allied Chemical and Dye offers 
you a way to master your difficulties 
in its new process for the produc- 
tion of a fiber binder which: 

¢Cures in 45215 sec. at 

300 F. 

¢ Flows 23 + 5 mm. at 260 F. 
> Reactants Condensed—First step 
in. the new process is the intimate 
mixing of a 6:5 molai ratio of 
phenol and formalin with sulfuric 
acid catalyst (2 wt. %). 

From the mix tank, the mixture 
goes to a steam-jacketed polymeri- 
zation coil. Phenol-formaldehyde 
condensation is complete after a 
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20-30 min. heating period at 200- 
220 F. 

Effluent from the polymerization 
coil flows into a separator tank, 
forming two layers—the upper, 


~ aqueous; the lower, resin. The up- 


per layer discharges to a sewer. The 
lower layer flows through a steam- 
jacketed dehydrator coil in which 
it’s rapidly heated to 300-340 F. 
Next step: vapors and liquid 
from the coil enter a vapor sepa- 
rator. Water vapor, together with 
small amounts of unreacted phenol 
and formaldehyde, exits from the 
separator top. Molten dehydrated 
resin (Novolak)—melting at 195-212 
F.—exits from the bottom. Pro- 
duction of resin is continuous. 


> Heat-Reactive Resin—Addition of 
hexamethylenetetramine to the No- 
volak yields a final product having 
short-cure, low-flow and heat-reac- 
tive properties. 

Molten resin and a 40% aqueous 
solution of the tetramine simul- 
taneously enter a high-speed mixer. 
Tetramine is pumped at a con- 
trolled rate so that its final concen- 
tration in the resin mixture is 0.5 
to 3 wt. %. 

From the mixer, the mixture en- 
ters a reactor—a 12-ft. length of 
12-in. helicoid screw housed in a 
steam-jacketed, U-shaped, open- 
topped trough. Heating for no 


, more than 3 to 5 min. at 300-350 


F. produces a uniform product. In- 
frared heaters above the reactor 
trough supply the necessary heat; 
the speed of the helicoid screw 
controls the reaction time. 

The heat-reactive resin discharges 
—from the reactor~onto a flaker. 
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—J uses ELECTRUNITE 
Heat Exchanger Tubes 


In fact, ELECTRUNITE Tubes have been in Gulf heat 
exchangers for the past twenty years, helping to 
keep refinery processes on-stream. 


This kind of dependability begins with the steel 
used in Republic ELECTRUNITE Tubes. Made in 
Republic’s own mills, its quality is controlled from 
ore to finished tubing. 


Ductility is controlled for uniformity. Corrosion 
resistance is uniform all around the tube, from 
end to end. And full normalizing in controlled 
atmospheres assures clean, scale-free surfaces. 


These advantages can add up to this: 

1. Longer time between re-tubings 

2. More hours of production with less down time 
3. Lower cost per year 


These facts have been proved not only by Gulf, 
but by the millions of feet of ELECTRUNITE Heat 
Exchanger Tubes used in thousands of heat 
exchangers in scores of industries. You can find 
more facts in Booklet CEC-54. Write for it. 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
203 E. 131st Street, Cleveland 8, Chio 


GENERAL OFFICES 


CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, N.Y. 


 EVECTRUNITE! 
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Here it cools and solidifies. Further 
blending with dry hexamethylene- 
tetramine and (if desired) lime is 
done in conventional grmding and 


mixing devices.—U. §, 2,674,589 by 
Gordon A. Coleman and Leslie T. 
Sutherland to Allied Chemical & 


Dye Corp. 
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Separating Xylenes From Non-Aromatics 


To the list of scavengers used to 
separate xylenes and non-aromatics 
by azeotropic distillation, add one 
more—2-methoxy-ethanol (Methyl 
Cellosolve) containing a _ small 
amount of water. 

In a new process, enough water 
(about 3.5%) is added to 2-meth- 
oxy-ethanol to: 

¢ Prevent phase separation in the 
distillation column. 

¢ Prevent formation of a ternary 
azeotrope of water, solvent and 
non-aromatics in the overhead prod- 
uct. 

¢ Cause phase separation of over- 
head product—when cooled to 80 F. 
>» Non-Aromatics Separated — The 
lower layer of overhead from the 
distillation column contains solvent, 
water and some non-aromatics. This 
layer is recycled to the feed point. 
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The upper layer, rich in non- 
aromatics (and containing some sol- 
vent), enters a stripping column. 
Overhead from this column is an 
azeotropic mixture of solvent and 
non-aromatics which is recycled to 
the decanter. Non-aromatics are 
withdrawn as bottoms. 
> Xylenes Recovered—For good 
separation of aromatics and non- 
aromatics, you should leave a small 
amount of solvent in the bottoms 
from the distillation column. This 
solvent is removed in an azeotrope 
with xylene from the top of a third 
or separate column. 

The azeotrope is returned to the 
feed point. Pure xylenes are re- 
covered as bottonis from the sepa- 
rate column.—U, S. 2,672,436 by 
Gordon H. Foxon to Imperial 
Chemicals Industries Ltd. 





















































Fine Metallic Powders 
For High Frequency Work 


The appetite of high and ultra- 
high frequency devices for fine mag- 
netic materials is on the increase. 
To satiate their hunger, a novel 
process has been devised to yield 
metallic particles in the range of 
0.1 to 1.5 microns. 

Key to the new method—a modi- 
fication of the Mond process—is the 
application of a sonic or ultrasonic 
field across a metal carbonyl decom- 
position reactor. 
> The Old—In conventional metal 
carbonyl decomposition, the first 
step—much like that resulting from 
the slow rate of crystallization of a 
solution—is the formation of several 
large nuclei. Once these form, the 
vapor preferentially decomposes on 
them (rather than form new nuclei). 
Result: a mixture having a large per- 
centage of over-sized particles. 
>The New—The new technique 
follows the old—up to a point. 
Metal carbonyl vapor feeds into a 
steel reactor at the rate of 5 cu. ft. 
per min. Heating coils—in the re- 
actor wall—supply the temperature 





This department is designed to 
keep you abreast of the latest de- 
velopments in chemical equip- 
ment and processes. Any patents 
may be ordered from the Com- 
missioner of Patents, Washing- 
ton 25, D. C. The cost: 25 cents 


per patent. 
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Engineered Reinforcement Against CORROSIVE ATTACK 


Designed with thick, tap- 
ered section to relieve 
stress concentration. 


Additional metal prevents 
branch connection from 
corroding dangerously thin, 


d ey 
Franch Connections é 


Accelerated corrosion due 
Funneled inlet relieves 


to stress concentrations can stress concentration at point 
be readily eliminated... by | ws — 
using WELDOLET WELDING 3 

FITTINGS at all 90° branch 


connections. 





When corrosion exists in a 

piping system, it attacks 

the points of stress con- 

centration most severely. 

WHY DOWN-RATE YOUR grt on 
PIPING SYSTEM BECAUSE ) aS 
OF THIS WEAK LINK? | 


SPECIFY AND USE..... - - BONNEY WELDOLET 
WELDING FITTINGS cae 
to insure 100% pipe 
strength at branch 
connections under 
corrosive conditions. 


WeldOlots, 
socke’/-welding 
FOR COMPLETE ENGINEERING DATA WRITE ccetisieeo SRV Ga 


FOR YOUR BONNEY W-3 CATALOG FY UNS) eae me OMNI G 


DISTRIBUTORS IN PRINCIPAL CITIES ENG. DEPT., 732 MEADOW STREET 
ALLENTOWN, PENNSYLVANIA 


Cuemicar Encineertnc—August 1954 





NEW PROCESS PATENTS ... 


necessary for vapor decomposition. 
The optimum temperature range is 
470-490 F. 

But here’s the switch. A sonic 
or ultrasonic generator (siren type) 
atop the reactor artificially induces 


the formation of a large number of 
particle nuclei per unit quantity of 
carbonyl. Result: a mixture of small 
particles. 

Compressed carbon monoxide 
drives the generator. Excess CO, 


exiting from the reactor bottom, 
enters a magnetic separator where 
entrained metal is removed.—U. S. 
2,674,528 by Hans Beller and Otto 
W. Schnetzler to General Aniline 
& Film Corp. 


Your Checklist of New Equipment Patents 


Extrusion and molding 


Gas absorption............... nA 


Solid-gas contacting 
Solid-gas separation 


Solid-liquid separation 
Solid-solid separation 


About... 
Purification of gases by adsorption 


Controlling temperatures of highly exothermic 
reactions 


Fluid impact pulverizer 


Discharging powdered material from rotary mills. 


Im pacter for solids disintegration 


Dialysis column.................. epbeweds : 
Dryer for porous materials,...............+.+++ 


Liquid-liquid extraction with viscous solvents. . 
Parallel mold blower for —— 
Extruder for producti 





Screw press for extruding plastics 

Plastic molding conversion attachment 
reciprocating presses 

Apparatus for reverse Same tbe’ cleaning of air filters. . 

Continuous filter 


Jet pumping system 
Pumping apparatus for abrasive slurry..... . ; 


Elevator for contact material............-..- é 
Apparatus for elevating granular material. ...... 
Absorbing hydrocarbons from gases...........-+ 
Bensol spray sorubber..............+-0++++++ 


Sinuous wire elements as extended surface on heat 


exchanger plate wall 
Decoking and cleaning tubular heaters 
Circular updraft heater... 
Tube and plate heat exchanger 
Mechanical draft cooling towers 
Cleaner for heat exchange tubes 
Convection fluid heat exchange system 
Pebble heater 


Device for recording deformation of operating 


rotary furnaces. 
Catalyst flow indicator or control 
Proportioning liquid flow with stream divider.. 
Fluid flow divider 
Oil-water separation 


Liquid mixture control apparatus..............- 


Agitator for mixers 


PEC Ashpbtkksincdbbdwndocnnsse en agnesees 


Corrugated slot screen 
Contacting gases and granular solids... 
Voltage control in precipitators............ 


lonising unit for electrostatic filters............. 


Apparatus for cleaning hot gases 


Support for charging electrodes for electrostatic 


System for energising electrical aeoeapecaaea 


Dust collector having low draft loss. 
Collection of suspended particles 
Centrifuge. 

Sand classifying and dewatering device. 


Inventor or Assignee .. . 


Gesellschaft fur Linde’s Eismaschinen A. G..... 
Standard Oil Development Co............... 


Joseph Daniels 
Phillips Petroleum Co.. 
Institute of Gas Technology . 


Acheson Colloids Ltd 


Lukens Steel Co............-..5-- . 

H. A. Saroff and G. H. L. Dillard........ 
Set MNT SIDinc vacsicsestaeeess ; 
Western Condensing Co........... 
TS Scere ee 
Phillips Petroleum Co.............- 


Plax Corp. 

Schweizerische Isola-Werke.... 
Grayhill 

A. C. I. Plastics Prop. Ltd 
Carlo Pasquetti 

James F. Shannon 


Lorenzo Antonelli. 

The Sherwin-Williams Co.. 
American Cyanamid Co 
The Dorr Co. 

Phillips Petroleum Co 
Sun Oil Co 


The Dayton Pump & Mfg. Co 
General Electric Co 
be Seer ere F 
Houdry Process Corp 

The Lummus Co 


The Air Preheater Corp........ 
The Texas Co. 

Universal Oil Products Co.... 
Louis Weiss. 

The Marley Co. 

is ss ct ecegdvivesee ; 
The Babcock & Wilcox Co... 
Phillips Petroleum Co. 


Francis T. Ethredge 

The Air Preheater Corp.. 
Nils R. G, Ekwall.......... 
Rudy Mfg. Co. 


Skanska Cementaktiebolaget. . 


Triangle Package Machinery Co. 
Clearfield Machine Co 
The Patterson-Kelley Co., Inc 


Georgie Tech Research Institute . 


Patent No... 


2,675,089 
2,674,612 


2,675,295 

..- 2,675,999 
..» 2,676,913 
..+ 2,670,142 
- 2,672,296 
2,675,967 
-.. 2,675,969 
.. 2,675,349 
. 2,674,811 


totestees ae 


..» 2,676,416 
. 2,674,563 
2,674,006 
2,674,007 

..» 2,675,583 
. 2,675,584 
2,676,355 

. 2,676,357 


.++ 2,674,342 
. 2,675,129 
2,675,921 
2,677 ,467 
2,673,078 
2,673,764 & 
2, 673,832 
2,674,189 
2,674,190 
-.» 2,674,496-9 
-+e+ 2,675,275 
..+ 2,675,095 
-. 2,675,215 
. 2,677,435 


..+ 2,670,936 
.. 2,671,741 
.. 2,672,130 
.. 2,672,324 
.. 2,672,328 
.. 2,672,636 
.. 2,672,850 

. 2,673,791 


. 2,674,240 
.. 2,674,442 
... 2,676,000 

. 2,676,001 


.. 2,676,867 
. 2,674,363 


Food Machinery & Chemical Corp. olde cing 


The Air Preheater Corp 


James P. Montgomery..... 
Trion, Inc 


Air-Maze Corp. 
Research Corp... ... 
Detroit Stoker Co 


Machinenfabrik Reineveld N. V.... 


The Conveyor Co., Inc 
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. 2,675,091 
. 2,675,092 
. 2,677,437 
. 2,677,439 


«esse see 2,676,707 


2,675,128 





LS © amt? 
ooo all-service 
Solid, unfilled Teflon, in a e 
wedge-ring arrangement, pro- e@@ maintenance-free 


vides a packing for Lapp Por- 
celain valves which is long in in Lapp Walves 
serviceability, short on main- 
tenance requirements. Each of 
the two sets of Teflon wedge- 
rings is a pair of rings—one 
close-fitting to the ground por- 
- celain stem, the other to the 
stuffing box wall. Under gland 
compression they wedge to a 
permanently tight seal. Other 
types of packing material and 
packing arrangementsareavail- 
able for special requirements. 


easy connection to all piping and equip- 
ment. Write for bulletin with complete 
description, characteristics, and specifica- 
PRO lt ae 3 Q UIPMENT = tions. Lapp Insulator Co., Inc., Process 
' Velveg il i. ; Equipment Division, 305 Wendell Sz., 
LeRoy, N. Y. 


f i rh f ; : rae : 
a | Y-valves, angle valves, flush valves, safe- 

; ty valves, and plug cocks of Lapp Porce- 

| y lain have standard bolt-circle flanges for 
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..-- And New Process Patents 


Product . . 


Carbon....... 


Catalysts... 


Inorganic chemicals... . 


Metals and ores 


Organi~ chemicals 


Refractories. ..... . 


Synthesis gas and products. . 


Synthetic fibers..... 


Process . . . 


Pelletizing carbon black 

Lowering pH of furnace blacks 

Catalyst preparation for vapor phase oxidation of 
benzene to maleic anhydride 

Gasification of 

Purification of fuel gases. 


Destruction of air contaminants by combustion... 
Preparation of chlorine dioxide 


Electrolysis of sodium sulfate 
“odium carbonate monohydrate manufacture . 
ae of pure dihalides of titanium or zir- 


Produetion of Pn magn nd acid De ae ey a 
Nonchalking t ti 
Separation and use of ammonium chloride in 
ammonia-oda process for sodium bicarbonate pro- 





Electrolytic production of fluoborates..... 


Conversion of metals into their oxides and hy- 
droxides 

Separation of nickel from cobalt-nickel solutions. . 

Zine production 


Hydrogen reduction of ferrous chloride vapor . 
of cadmium from cadmium-containing 


residues 
Manufacture of maleic anhydride.... . 
Regenerating carboxylic acids from their salts.. 
Manufacture of unsaturated aldehydes 
Olefin oxidation 
Alcohols | es olefins. 


Production of unsaturated ‘fluorochlorocarbon 
Halocarbons manufactu 

Catalyzed contenation of aromatics with un- 
saturated cpds. .. gh es 

Methy!] acetate distillation 

Purification of phthatic anhydride 

Purification of phthalic anhydride. cis 

Separation of isomeric mixtures of nitroanilines . .. 

Noncatalytic isomerization of aromatic cpds..... . 

Acylation of aminosulfonic acids. . 

Neutrali of sulfonic acids and sulfonic acid 








Alcohol synthesis process . 
Manufacture of Fer ee 
E Bectzteal discharge purifies alcohols from olefinic 


Desomn mposition of urea and thiourea adducts. . 
Partial oxidation of methane 
Unsaturated epds. from pyreivaie of gaseous hy- 


Production of a pd mectind tron acids. ... 
Selective oxidation ted aromatics...... 
Ethy! alcohol from meee po 

ective acetalization 


Sel 
Aromatic hydrocarbons 


alkylated by isoparaffins. . 
ne = of mpgeg containing organic 


Thermosetting laminate from condensation 
Fhe sop with —- and butyl + cos ga 


caen of mans 
Foamed —— from aldehyde-modified alkyds 





Motitying methyl methacrylate 

Coagulating polymer latices prepared in true 
aqueous emulsion. 

Latex f production 

Motor feck foomn synthesis product 

Production of synthesis gas 


Hydrocarbon synthesis 
Production of earbon black and synthesis ens 





conversion of oxygenated organic mix- 


H esis 

Recovery of organic oxygenated cpds. 

Preparation of syn i 

Cellulose production 

Solutions of acrylonitrile polymers | in mixtures ) of 
Rn —_ acid and nitromethane..... . 


astared 9 by i epee: 

ye tillation 

Rene Tonite pur from ae fiber with 
a 

Deaeration of wate’ 

Treating water with calcium chloride fluoride. 

Wax-oil separation 

Slabbing microcrystalline wax............+.+.+++ 


Inventor or Assignee .. . 


yO Se a a s 
Phillips Petroleum Co. fies 


Monsanto Chemical Co................-4-. os 


Heat and Industry, Inc... ped aeien ee ies 
Standard Oil Development Co. 
Frank Schneider 


vi 
American Viscose 
Colaba Sucthers C 


American Cyanamid Co. . 


Mathieson Chemical Corp........... 
The Pennsylvania Salt Mig Co 


John E. Munn & Co.. 
Marcel De Merre.. 
The National Smelting ‘Co. Ltd.. ‘ 
The Broken Hill Associated Smelters Propri- 
0, Ltd és 
D. W. Duncan and P. Eustis. 
Republic Steel Corp. . 


Duisber; 

George y pee 
Stanolind Oil and Gas Co.... 
The Distillers Co. Ltd. ; 

The Distillers Co. Ltd 

The Texas Co. 

Allied Chemical & Dye Corp. 
Allied Cremiee! &D + See 
The M. W. Kellogg 


Universal Oil Products Co... . . 
Celanese Corp. of America.... . 
Monsanto Chemical Co........ 
Standard Oil Co. (Ind.)....... 
Dr. Salsbury’s Laboratories... . . 
Universal Oil Products Co.. . 
American Cyanamid Co...... 


Ruhrchemie A. G. 
Standard Oil Developme nt Co, 
Universal Oil Products Co. 


Shell Development Co........ 
Phillips Petroleum Co. 
Phillips Petroleum Co. . . 


The Gyro Process Co. pies 
De Directie van de Staatsmijnen i in Limburg. . 
Eastman Kodak Co. 

Eastman Kodak Co. 

Standard Oil Development Co.... 

Sun Oil Co. tk 


Phillips Petroleum Co......... 
Arthur H. Radasch 


The General Electric Co. Ltd............ 
Te PO HNO ik heb ico'caksciscedare 


ard Oil Development Co. . 
ydroca’ wri Research, Inc... .. 
Godfrey L. Cabot, Inc. . 


Stanolind Oil and Gas Co...... 

Hydrocarbon Research, Inc 

Standard Oil Development Co.............. " 
JeHerson Chemical Co., Inc................. 
Standard Oil Development Co.......... 
British Celanese Ltd... . 


Paul Halbi : 
Societe ““Rhodiaceta’”’. .. 
Monsanto Chemical Co. 


E. I. du Pont de Nemours & Co. 
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Patent No. . 


2,674,522 
2,676,873 


2,674,582 
2,674,525 
2,676,670 
2,676,908 
2,674,339 


2,676,089 
2,669 , 542 
2,670,269 


2,670,270 
2,670,274 
2,671,031 


2,671,713 
2,673 ,837 


2,670,273 
_ 2,671,712 
2,671,725 


2,672,412 


2,673 ,178- 
2,673,797 


2,676,096 
2,670,355 
2,670,366 


2, 670, 389 
2,670,390 
2,671,052 
2,671,054 
2,671,090 
2,671,110 
2,671,120 
2,671,790 


2,671,797 


,672 ,440 
672,457 
,672 , 488 


2,675 ,323-4 
2,669,557 
2,674,593 
2,675,335 
2,675,336 
2,675 , 362 
2,676, 157 


2,676,159 
2,676,954 


2,673,193 


2,671, 
2,672,402 
2,672 .476 
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V2 9 te AN A Vital Factor in 


Production Continuity 


WILFLEY'S remarkable success-record in solving a great variety of pumping 
problems is well known to operators of mills and chemical plants all over the 
world. It is a record born of engineering “know-how” plus many years of ex- 


perience in keeping pace with the changing requirements of modern industry. 


© Continuous operation 
© Individual engineering without attention 
on every application © Minimum replacement of perts 


® Cost-saving efficiency ® Designed for simple installation 


© Reduced power @ Economical pump size 
and maintenance costs for every requirement 


Typical Wilfley installations are shown 
Ra Acid Pum, below. Rubber lining and stainless steel 


Write or wire 
for 
complete details. 


are some of the materials used in 
Wilfley Sand Pumps and Acid Pumps to 


' mel ie) PERATION ” ! 3 
SOMPAMIONS im ECQ eateries ‘ provide maximum pumping efficiency. 
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Choose ALLIS‘CHALMERS Materials-Handling 
Equipment for Pit and Plant 


*eeeeeeees 82 6.0 8.0 686 0 


These tractor shovels handle big quantities of materials — 
loose, solid, packaged or unpackaged. Have the power, 
weight and traction to work anywhere, without bogging 
down. Four models, with lifting capacities of from two to 
six tons. Versatile — maintain yards and roads, clear 
away snow, spot cars, handle coal, keep busy the year 
around. 


Handles Sand, 
Clay, Any Bulk 


Lifts and Carries 
with Crane — Crane 
Hook for HD-5G has 
capacity of 5,000 Ib, 
lifting height of 11 ft, 
6 in. 


Skids, Loads, Stacks Solids — HD.5G 

Lift Fork attachment handles steel beams, 

pipe, lumber, packaged or palletized loads 

up to 4,000 lb. Works easily in unpaved 

oo where rubber-tired equipment bogs 
own, 


Other attachments include straight and angledozer blades, tine fork, 
trench hoe, rock fork, drag bucket, etc. (Not all attachments avail- 
able for the three larger tractor shovels.) Attachments may be inter- 
changed in about 20 minutes by simply removing and replacing 


With standard 1-yd bucket, the HD-5G loads trucks, four pine. 


feeds hoppers and conveyors, builds stockpiles. Crawler 
tracks stand up in cullet and other abrasive material 





A SIZE TO FIT YOUR NEEDS 





as only steel can. 

Big 2-yd Light Materials Bucket for the HD-5G 
quickly cleans up and loads snow from yard roads and 
parking lots. Also doubles output in coal, coke, cinders 
and other light materials. 


Builds and Maintains Roads, Parking 


Lots, Plant Areas — handles all types of 
grading, backfills ditches and trenches, levels, 
spreads rock, scarifies. Has many big-grader 
design and performance advantages — at a 
fraction of the cost. Tandem drive and 8,800 
lb weight provide plenty of traction. Allis- 
Chalmers gasoline engine, 50 brake hp. For 
heavier work, diesel-powered graders avail- 
able, 78 to 104 drawbar hp. 
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Tractor 


Drowbar 
Horsepower 


Weight 


Bucket 
Size 


Dumping 
Height* 





HD-5G 
HD-9G 
HD-15G** 
HD-20G 





16,200 Ib 
29,800 |b 
47,580 |b 
63,325 Ib 


1—2 yd 
2—3% yd 
3—5% yd 
4—7 yd 


9 ft, Yo in. 
11 ft, 4 in. 
11 ft, 7 in. 
12 ft, 10 in. 

















*Height of Bucket Hinge 
**Also available with Torque Converter Drive — 135 Net Engine Hp 
***Net Engine Hp — Torque Converter Drive 











Loads 
Dirt, Snow, 
Other Bulk 
Materials 
with available 
54-yd hydrau- 
lic bucket. 
Dumping 
: height of 8 ft, 
814, in. allows easy loading of high truck 
bodies. Loads snow with bucket or cleans it 
with blade or V-type plow to keep winter 
operations on schedule. 
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Speeds Handling and Maintenance Jobs 
Here is a tractor built low, fast and powerful. Highly maneu- 
verable — only 8 ft long, 414 ft wide, turns in 7-ft radius. 
Has 14-in. ground clearance, unusual stability. Travels 
over railroad tracks, rough planking, up steep ramps. 
Speeds up to 8.5 mph. Develops 18 drawbar hp. Equipped 
with electric lights and starter. 


Attachments Multiply Usefulness — Available attachments 
include V-type and tripping blade snowplows, easily attached 
72-in. sweeper, hydraulic sickle bar mower, winch, rear power 
take-off and belt pulley. 





sate 


Four Sizes of Crawlers — heavy-duty, diesel-powered, 
40 drawbar hp to 175 net engine hp, 10,500 to 41,000 Ib. 
These basic machines can be used for heavy drawbar work 
such as pulling scrapers, and logging arches or carts — or 
with wide choice of mounted attachments such as dozer 
blades, winches and cable control units, cranes and side 
booms. 


Motor Scrapers and 


Motor Wagons provide a 
means of moving large quan- 
tities of material fast and 
economically. TS-300 Motor 
Scraper shown here carries 
18 cu yd of material (134% 
tons of coal) at speeds up to 
22.5 mph. Also available: tr 
Winches and Cranes and — Logging Arches 200 Motor Scraper with 13-yd 
Cable Control Side Booms and Corts capacity,and two Motor Wag- 
Units ons with capacities of 19 and 
q/ 15 yd. 


» 


High Jorgue 








Open or closed models — with accessories 
to fit the application 


Stand Up in Grueling Service 2 —— an tern 
because they were eng for tractor use. Economically ¥ “a 8-125 1500-1800 24.5—28.4 
drive pumps, crushers, generators — any stationary or ag : * 
mobile equipment. Production-line built, their first ‘cok W226 1400-1608 40,3864 
is low — so are operating cost and upkeep. Nationwide : €-563 1050 74.0 
service facilities. Choice of fuels. Three sizes can be used 
singly or together to fit any need. 























*Figures represent cu in displacement. 


Send for Literature HBG 
giving further information on (7% 
any of this equipment in which 

you are interested — or see a 

nearby Allis-Chalmers Indus- 

trial Tractor Dealer in the 
well-established, nationwide 

dealer organization. 
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BALLS MOVE inside swinging, non-rotating container. 


New Ball Mill Grinds Faster 


Operating like a ferris wheel in reverse, this ball 
mill reduces particles to fine sizes in a fraction of previous 
time. Centrifugal force plays a key part. 


The basic tool is the same. It’s a 
cylindrical container filled with 
spherical grinding bodies. But the 
way it is handled is different, 
uniquely different. And _ therein, 
lies the reason for the superior per- 
formance of the Hyswing ball mill. 
> Swing It—To understand how the 
Hyswing mill operates, picture your- 
self holding a small mill jar hori- 
zontally in front of you with the 
base against your abdomen. Now, 
if you were to swing the jar in a 
vertical circle you would duplicate 
the action of the Hyswing mill. 

While the mill does swing in a 
circular path it is prevented from 
rotating about its axis by the grip 
of your hands. Meantime, inside 
the mill the contents are subjected 
to centrifugal force. 

Under this influence they are 
held at all times at maximum dis- 
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tance from the pivot point of the 
swing. Net result: with each full 
swing of the jar the grinding bodies 
complete a turn inside the jar. 

> Four Mills in One—This action is 
shown above in the sketch of the 
Hyswing mill. Four ball mills are 
mounted 90 deg. apart on trun- 
nions attached to a cylindrical 
frame. Each mill has a sprocket 
connected by means of a chain to 
a separate sprocket on the stationary 
central shaft of the frame. 

As the cylindrical frame rotates 
about its stationary shaft the four 
chains walk around the stationary 
sprockets. This causes changes in 
the relative positions of frame, mills 
and grinding bodies as shown in the 
sketch. 
> Cascading Is Out—Because of this 
unique action there is appreciable 
centrifugal force holding the grind- 


CRADLE HOLDS one of mills, has quick-release clamp. 


din 


ing bodies and material being 
ground firmly against the mill wall. 
There is said to be no tumbling or 
cascading of balls dropping from a 
high point on the wall to a lower 
level. Rather they are sliding or 
rolling in close contact with each 
other and the mill wall at all times. 
> The Record—What this means in 
grinding efficiency is revealed by 
some typical grinding times. To 
grind tungsten carbide down to 3-5 
microns normally takes 120 hr. 
With the Hyswing mill it can be 
done in 8 hr. And hitherto unat- 
tainable fineness can be reached 
within 20 hr. 

Some other materials and times 
are: titanium dioxide, maximum 
fineness in 20 min.; mica, 0.5 mi- 
crons in 3 hr.; barium sulfate, to 
triple volume in 34 hr.; sulfur, from 
4 in. to 2 microns in 2-3 hr.; chro- 
mium oxide, from commercial size 
to five times initial volume in 9 hr. 

The Hyswing mill is presently 
available in two sizes: B-1 having 
four containers with 5 liter internal 
volume, and C-1 having four con- 
tainers with 50 liter internal vol- 
ume. 

Containers can be furnished in 
steel, ceramic or any specified ma- 
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simple! proved in use! 
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BY GENERAL AMERICAN 





WIGGINS 
VAPOR SEALS 





TRANSPORTATION 
CORPORATION 


General Sales Office: 135 South La Salle Street 


Chicago 90, lilinois 
Offices in principal cities 











. 0 settlinbiiis ae ae 





The only gasholder that 
uses 
NO WATER 


NO TAR 
NO GREASE 


The only gasholder that 

assures you 
NO WEATHER WORRIES 
NO OPERATING COSTS 


NO MAINTENANCE 
PROBLEMS 


LS. 


4 








You can convert your old style gasholders 


» to get the Wiggins advantages 


Be sure to get the performance record 
rolamm Cal: mmol ali mm aalolel:ieammel-t-laleliel-1amol-ti0]¢-) 


you plan any gasholder construction. 


Kquipment on These 


New Precessing Equipment 
Ball Mill 


Filter Cloth 


New Electrical & Mechanical Equipment 


Gas-Filled Motor 
Worm Reducer 


Aluminum Bus Bars . 
Solar Battery 


New Materials of Construction 


Cellular Glass Insulation 
Protective Coating 
Heat Transfer Media 
Aluminum Jacketing 


Paves 


Bhiis Sfomth 


Page Number is also Reader Service Code Number 


| New Fluids Handling Equipmen 


. 266A Mixer 
268A 
268B 


. -268C 


New Instruments & Controls 
TV Camera Box 


Pneumatic Transmitter ........... 
2g Se re re: 
Recording-Controller 

Ion Exchanger Control ..... 


Density Meter 


Receiver-Integrator 


New Packaging & Handling Equipment 
Aluminum Semi-Trailer 


Bin Discharger 


Plastic Trailer 


.- For mere details. use Reader Service Card on page 


terial. Removal from machine of 
drums with finished charges and 
replacement with reserve drums 
ready for grinding takes about three 
minutes. 

The B-1 machine driven by an 
1140 rpm. motor has a rotational 
speed of approximately 250 rpm. 
Electrical equipment is explosion- 
proof.—Wiwoco Corp., 76 Beaver 
St., New York 5, N. Y. 266A 


Floeeulator 


For water treatment, improves 
conditions for forming floc. 


The Spirol-Mix flocculator for 
conventional water treatment 
plants is claimed the only unit that 
provides all three of the following 
functions: a.) avoids short circuit- 
ing of flow, b.) provides decreas- 
ing rate of agitation as floc forms, 
¢c.) produces uniform roll-mix ac- 
tion in the same direction as the 
water flow. 

Unit is a vertically-mounted-agi- 
tator with variable-speed drive. Ar- 
rangement and pitch of the blades 


268 


causes a decrease in the rate of agi- 
tation as the water rises in the basin. 
—Graver Water Conditioning Co., 
216 West 14th St., New York, 
N. Y. 268A 


Polyethylene monofilament filter 
cloth is inherently free flowing, 
easily cleaned and slow to blind. 
Moisture absorption factor is 
less than 0.01%. It resists at- 
tacks from molds, mildew, 
moths and sunlight; most acids, 
common alkalis, certain organic 
solvents and oxidizing agents, 
most aqueous salt solutions, 
mineral and vegetable oils.— 
National Filter Media Corp., 
New Haven 14, Conn. 268B 


Teflon filter cloth offers advantages 
of high service temperature and 
chemical inertness. It is at- 
tacked enly by fluorine gas, mol- 


ten alkali metals and tri-chlorine _ 


fluoride. Moisture absorption 
is 0.0% and cloth is wholly re- 
sistant to mildew and sunlight.— 
National Filter Media Corp., 
New Haven 14, Conn. 268C 


EQUIPMENT COSTS ... 








Process Industries 





Morshol! & Stevens indexes 
il i 1 n j l 
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53 1954 
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Process Industries 


Cement mfg. ..... 
Chemical 

Clay products .... 
eS 
bin i, Se eee 
Paper MG. cesses 
Petroleum ind. 
Rubber ind. 


PWS OSS! 
ANONA@WR 


Related Industries 


Elec. power equip... 
Mining, milling ... 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and 
Stevens, evaluation engineers, Chicago 
and Los Angeles. See Chem-Hng., Nov. 
1947, pp. 124-6 for method of obtaining 
index numbers; March 1954, pp: 214-5 
for annual averages since 1913. 
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ACIOS 
(INORGANIC & ORGANIC) 


acetic " 
acetic anhydride 
arsenic 


a 


Lact 

Nitric 
Oleic 
Oxali 


Alums 
Ammonium wy 
ul 


pisulpnite 
sodium cya" 


RESISTANT 


CHEMICALS 


Curmicat E 
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um (of 
Sod oxide 


jorite 


sulphate . 
m (of potassium) 


zinc 
Zine 


acetaldenyse 
Acetic anhydr ide 


m Thioglycolate 
1, etyt acetates 


RUBBER- 
Ethers iyco! ae 
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ermaldenyae (up to 40%) EQ U | PM 
furfural : 
Fruit juices 


Glucose 


Glycet ine 
Ketones 


70 
70 
10 
Ad 
70 
70 
70 
70 
10 
70 
70 
7 
70 
3 
70 


milk 
Mineral Oils 
Olive Oil 


Soaps 
Triethanoiamine 
vinegat 


and this i 
pai this is only the beginning. This list 
nts only a few of the actively corrosive 


soluti ‘ 
: utions which can be handled economically b 
or rubber protected equipment. Ace Tem s : 
eoprene, nitriles, copolymers and Ace nt 
er- 


moplasti 
plastics such as saran, polyethylene, et 
extend this range still further. cee 


Ask ou i 
r engineers t 
oO recommend 
the most 


economi i i 
ical corrosion-resistant equipment f 
* Our processes. 3 


CE rubber and plastic products 
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NEW 


ELECTRICAL & 





Believed to be the world’s most 
powerful inert-gas filled motor this 
unit will keep things moving in a 
large cat cracker. The 7,700 Ib. 
rotor is being examined while un- 
der construction at G-E Schenec- 
tady. Motor will drive a new cen- 
trifugal gas compressor on a cata- 





Gas-Filled Motor Will Power Compressor 


lytic cracking unit at Sohio’s No. 1 
refmery, Cleveland, Ohio. It re- 
places eight reciprocating engines; 
is expected to eliminate excessive 
building vibration, reduce mainte- 
nance, increase production and im- 
prove safety.—General _ Electric 
Co., Schenectady 5, N. Y. 270A 








Worm Reducer 


Has fluid coupling 
for smooth starting. 


To provide smooth gradual ac- 
celeration a new worm type speed 
reducer is built with a fluid cou- 
pling. It is especially adapted to 
powering mixers, conveyors, Cen- 
trifugals, cranes, etc. 

In addition to the cushioned- 
power-gear-reducer features the unit 
is unusually compact in comparison 
to helical gear reducers. Also it can 
be mounted in 16 different posi- 
tions which permits installation in 
tight, hard-to-get-at places. 

Fluid-coupled worm reducers are 
available in range of hp. and frames 
from $ to 2 hp. Speed reductions 
are from 24 to 140 rpm.—Reuland 
Electric Co., Alhambra, Calif. 

270B 
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Starters 


For hazardous atmospheres 
and corrosive service. 


A new line of Class I Group D 
motor starters is intended for use 
where hazardous atmospheres and 
severe corrosive conditions are en- 
countered. For maximum protec- 
tion against explosion and corro- 
sion, all connections, terminals, 
arcing parts and main line discon- 
nect switches are immersed in oil. 

Starters are of Valimitor (volt- 
ampere-limitor) type. Over-all short 
circuit protection is provided fox 
2,200-5,000-v. motors, irrespective 
of the magnitude of the fault or 
of the available capacity. Actual rat- 
ing is 50,000 kva. interrupting ca- 
pacity. 

These starters are suitable for use 
with high inrush motors. Also with 


MECHANICAL 


EQUIPMENT 


thermal capacity equalling or sur- 
passing the average motor, they can 
withstand frequent starting.—Elec- 
tric Controller & Mfg. Co., 2713 
East 79th St., Cleveland 4, Ohio. 
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Belt Idlers 


Have new seal design 
that retains grease, 
keeps dirt out. 


Jeffrey's new line of MD and 
HD series belt idlers feature the 
new Duoflex seal. This dual, flexi- 
ble, contact-seal keeps out dirt and 
retains grease for a claimed endless 
period of time. Since idlers are fac- 
tory packed, adjusted and_ sealed 
they are classed as permanently 
lubricated. 

An added feature is neoprene 
shaft connectors. They permit re- 
greasing from either end when and 
if desirable. Rolls are removed eas- 
ily without loosening or removing 
the stands. 

End stands have 2 deg. tilt for 
engineered belt training; tend to 


give the center roll of the trough- 
ing idler more control over the 
belt.—The Jeffrey Mfg. Co., Co- 


lumbus 16, Ohio. 270D 


Dry Bearing 


High density graphite- 
bearing alloy works 
without lubrication. 


Deva alloys work as bearing sur- 
faces without lubrication under 
high pressures from —200 to +700 
C. Available either as copper, iron 
or aluminum base materials these 
alloys have unique high density 
properties; can be furnished with 
high degrees of Brinnel hardness. 

For chemical industry needs 








For More Information . . . 
about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 
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How to remove 


the silver lining! 


There’s big money in the valuable dust hidden in the smoke 
that goes out of your plant’s chimney. Buell can help you 
recover that profit-laden dust quickly and economically... 
convert it into a brand new source of income. 


How much? Many Buell Dust Collection Equipment Instal- 
lations are recovering as much as 40 tons of valuable dust 
daily. You can see, it soon adds up into real money. During 
the past twenty years, Buell specialists have developed three 
different types of dust collection equipment. The right equip- 
ment to handle any dust collection problem. 


That’s why dozens of America’s leading corporations depend 
on Buell to solve dust collection problems of all kinds. We 
will be glad to supply the names of many such users right 
in your own field! 


Our informative Brochure —The Collection and Recovery 
of Industrial Dusts—explains all three Buell dust recovery 
systems. For your complimentary copy write Dept. 12-H, 
Buell Engineering Company, 70 Pine St., New York 5, N. Y. 


MECHANICAL 


\ =") 20 Years of Engineered Efficiency tn 
HECTIC DUST COLLECTION SYSTEMS 
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other types of alloys are available. 
And the complete absence of lubri- 
cants is desirable for such applica- 
tions. 

The performance of Deva allovs 
as bearing surfaces is due to the 
presence of a continuous graphite 
film that forms as the surface runs 
in. The graphite is an intimate 
part of the alloy which is formed 
under high pressure and temper- 
ature by powder metallurgical tech- 
niques.—Neumann & Welchman, 
Inc., 22-12 Raphael St. Fairlawn, 
N. J. 270E 


ihe 


Belt Drive 


Combines in one belt all the 
features of a set of matched 
V-belts. 


The Poly-V belt is a single, end- 
less rubber belt that performs the 
same job done by a set of matched 
V-belts. However, it handles up 
to 50 percent greater horsepower 
with the same width or equal horse 
power with 4 less sheave width. 
Both belt and sheave are claimed 
to have longer life than conven 
tional v-belt drives. 

Parallel V ribs are molded length- 
wise around the inside circumfer- 
ence of the belt. In addition it has 
an uninterrupted, high-strength 
member ‘of synthetic cords across 
its entire width. 

An important feature of the Poly- 
V drive is the elimination of prob- 
lems associated with belt matching 
which are common to multiple V- 
belt applications. Also, it affords 
a marked economy in belt and 
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ELECTRICAL 


& MECHANICAL 


EQUIPMENT 





Here you see two types of alu- 
minum electrical conductors in- 
stalled in a new electrolytic chlo- 
rine plant of Solvay Process Div., 
Allied Chemical & Dye Corp. On 
the left are rectangular bus bars, 





Aluminum Bus Bars in New Chlorine Plant 


4 x 10 in.; on the right overhead 
are 4-in. hollow, square, tubular 
conductors with 2-in. walls.—Alu- 
minum Co. of America, 1501 AI- 
coa Bldg., Pittsburgh 19, Pa. 
272B 








sheave inventories. — Manhattan 
Rubber Div., Raybestos-Manhat- 
tan, Inc., Passaic, N. J. 272A 


Solar Battery 


Is first successful device to 
convert sun’s rays to useful 
amounts of power. 


Sunlight is providing the power 


to turn this motor-driven wheel. 
The solar battery in the left hand 
converts energy, from the sun 
directly into electricity. It i$ a 


new short cut for getting electricity 
that bypasses chemical, hydro or 
steam conversions. 

Bell's new battery is the first de 
vice to convert solar energy into 
useful quantities of electricity. 
Operating at 6 percent efficiency 
the battery compares favorably with 
the efficiency of steam and gasoline 
engines. Previous photoelectric de- 
vices have never been rated higher 
than 1 percent. 

Battery is still in the experimen- 
tal stages but is already producing 
power at the rate of 50 w. per sq. 
yd. of surface. With improved tech- 
niques the efficiency is expected 
to be boosted substantially over the 
first units. 

Wafer-thin strips of silicon about 
the size of common razor blades 
convert the light to electricity. The 
extreme light-sensitiveness of the 
silicon depends upon the presence 
of minute amounts of impurities in 
the atomic structure at the surface 
of the silicon. This makes a “‘p-n 
junction” similar to that in the 
now-familiar germanium transistor. 
—Bell Telephone Laboratories, 463 
West St., New York 14, N. Y. 

272C 
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tell us how and where YOU 
would use the DICTOGRAPH 
RATE-DIFFERENTIAL THERMOSTAT, and... 


WIN «1000 


Dictograph . . . world leader in preci- 
sion. detection devices, has just devel- 
oped the most advanced thermostat 
available today. There are so many pos- 
sible uses for this remarkable invention, 
we're sure we've overlooked some. We 
think you might be able to help us. If 
so, you can win up to $1,000 cash. We 
simply want your suggestions of “places 


to use” the Dictograph Rate-Differential. 


Thermostat ... or-the R-D. 


THIS IS WHAT THE DICTOGRAPH 
R-D DOES! 

Most good thermostats will go into ac- 
tion at a specific pre-set temperature. 
But ONLY the Dictograph R-D thermo- 
stat can beset to operate at both a pre- 
set temperature and any specific rate of 
temperature change. For example, if the 
Dictograph R-D is calibrated to operate 
at a temperature increase of 15° per 
minute, and the temperature goes from 
45° to 60° (or any other 15° differential) 
within one minute, the Dictograph R-D 
will function. 

This means, for example, that you can 
now Operate machinery, motors, test 
equipment, etc. without the safety mar- 
gin required with “fixed temperature 
only” thermostats, because the Dicto- 
graph R-D will warn you as soon as the 
danger condition starts, 
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In addition, the Dictograph R-D will 
perform flawlessly regardless of the me- 
dium in which it is used . . . submerged 
in liquids, encased in solids, or sus- 
pended in air or gas. It can be changed 
in size and shape to fit almost any re- 
quirements, and calibrated to detect 
almost any temperature differential, 
THIS 1S WHAT YOU DO TO 
WIN $1,000! 
Just tell us where you think the Dicto- 
graph R-D could be effectively used, 
either in your industry, or any other 


a 3 22 WOR Pa atte. 


field. Put your suggestions in a letter 

. if necessary attach drawings or dia- 
grams. Jf our engineering panel decides 
that your suggestion is the most practi- 
cal and purposeful, YOU WIN $1,000, 
Ten other awards of $100 each will be 
made for the next ten most practical 
and purposeful suggestions. There is 
no Jimit to the number of entries you 
can make. (see contest rules below) But 
all Jetters must be postmarked before 
midnight, August 31, 1954 to be eligible. 


WRITE US TODAY! 


Pit» Sa een eh ee i ae vate; fs 


CONTEST RULES 


All persons now residing in the United 
States or Canada are eligible, except 
members of Dictograph Products, Inc., 
their Advertising Agencies, and their 
families, 


2 All suggestions must be in letter form, 
and addressed to: 
R-D Contest Department 
Dictograph Products Inc 
95-25 149th St 
Jamaica 35, New York 


There 1s no limit to the number of 
suggestions, 





Pe ° OPA, 


Time vs. Temperature 


@ All letters must ne gpmarhed by 


midnight, August 31, 


& !n the one that prone ideas ore 
submitted, the one bearing the earliest 
postmark ‘will receive consideration. 


All letters, entries and modification 
of entries become the property of 
Dictograph Products Inc., and cannot 
be returned, 


Entries will be judged by The Dicto- 
groph Engineering Department, All 
decisions are final, 





Dictograph 


Factory and Offices, Jamaica 35, N. Y. 
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NEW MATERIALS OF CONSTRUCTION 





In this case “the ball” is the 
giant sphere that houses the elabo- 
rate test cell for an atomic sub- 
marine, Measuring 225 ft. in dia. 
and enclosing 54 million cu. ft. 
the airtight sphere must be 
guarded against internal fluctua- 
tions of temperature and pressure 
that would impose hazardous 
structural stresses. Foamglas cellu- 
lar glass insulation does the job. 





Putting Cellular Glass Insulation on the Ball 


It is applied in the form of blocks 
with dimensions of 2 x 12 x 18 in. 
Each block is impaled on two steel 
pins welded to the steel shell. 
Clips fastened to the pins hold 
the blocks in place. Asphalt cut- 
back is used between blocks and 
shell, also for exterior finish on 
blocks. — Pittsburgh Corning 
Corp., One Gateway Center, Pitts- 
burgh 22, Pa. 274A 








Protective Coating 


Based on neoprene can be 
brushed or sprayed. 


A tough, adherent protective 
coating can be obtained by apply- 
ing Magic-Vulc neoprene mainte- 
nance coating No, 245-B to sur- 
faces under exposure. It resists the 
action of oils, alkalis, strong sun- 
light, sea water and many other 
troublesome corrosive conditions. 

Applied directly from the can, 
coating No. 245-B dries within 2 
hr. to a dry film thickness of 5-10 
mils. One gal. covers 75-100 sq. ft. 

Coating will adhere to metal, 
concrete, wood, plastic, glass and 
other surfaces. It resists water and 
chemical solutions under condi- 
tions of total immersion. 

Among the many uses of the 
coating are protection of steel struc- 
tures and equipment, anti-skid coat- 
ing, caulking and sealing com- 
pound, formed-in-place gaskets, re- 
pairing worn conveyor belts, lag- 
ging pulleys and protection and re- 
pair of electrical equipment.— 
Magic Chemical Co., Dept. N-18, 
121 Crescent St., Brockton, Mass. 
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Heat Transfer Media 


Aids in applying external heat 
to fittings, piping and vessels. 


Molten or liquid materials that 
are highly viscous at normal tem- 
peratures may need special care in 
handling to avoid freezing and 
plugging. The usual remedy is to 
apply external heat to vessels, pip- 
ing and fittings through use of jack- 
eting or tracing. 

Disadvantages inherent in these 
methods are claimed to be over- 
come through use of Thermon heat 


transfer media. Used in conjunction 
with conventional steam tracing it 
permits elimination of jacketing in 
a majority of cases. Savings over 
equivalent jacketed equipment are 
said to run 50 to 60%. 

The Thermonizing process con- 
sists of installing the required kind 
and quantity of tubing on the 
equipment (piping, pumps, valves 
etc.). Thermon material is then 
mixed and applied over the coils, 
as shown, so that tubing and ex- 
posed surfaces of the equipment 
are thoroughly covered. 

After the Thermon has partially 
set it is finished to the appearance 
of a sand casting. Desired mechan- 
ical and thermal properties are ob- 
tained by baking under controlled 
conditions. A heat resistant finish 
is applied to complete the job.— 
Thermon Mfg. Co., P. O. Box 
3027, Pasadena, Tex. 274C 


Aluminum dacketing 


Protects insulation on pipes 
and equipment. 


Low cost protection for insulated 
pipelines and equipment, both in- 
side the plant and outdoors, is pro- 
vided by Al-Cor-Jac sheet aluminum 
jacketing. 

Material is furnished in corru- 
gated form, either with or without 
a vapor barrier. It is light and easy 
to handle, installs with speed and 
ease. Fastening can be chosen from 
staples, tapes, bands or screws. 

No painting is necessary which 
reduces maintenance. During clean- 
ing operations pipelines and equip- 
ment covered with the jacketing 
can be hosed down with the rest of 
the plant.—Aljon Mfg. Co., Inc., 
Chestnut St. and Highland Pkwy., 
Roselle, N. J. 274D 
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way it pays to Buy COLD FINISHED BARS rom us 


You get the best bar 


@ Our experienced technical staff 
will help you determine what grade 
of cold finished bar would best help 
cut costs in your shop. Often, you 
can realize great savings by not over- 
buying quality . . . the best bar for 
the job is not necessarily the most 
expensive. 

The large, ready-to-deliver stocks 
in all our warehouses include a wide 
variety of types in the sizes and 
shapes most commonly used. These 
cold finished bars are produced un- 


for the job 


der exacting quality control by the 
world’s foremost steel manufacturer 
—United States Steel. 


When you want the best in cold 
finished bars, combined with sound 
technical assistance and prompt de- 
livery, call your nearest U. S. Steel 
Supply warehouse. We carry: cold 
finished rounds, squares, hexagons, 
flats and precision shafting in all 
grades; cold finished screw stock, 
Bessemer rounds, “MX” high speed 
screw stock. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


UN I 
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7.88: 


Warehouses and Sales Offices 
Coast to Coast 


> tA. SE. 


What you want 
When you wont if 
At the right price 





NEW FLUIDS HANDLING EQUIPMENT 


IMPELLER sucks axially from top and bottom, discharges radially on . . . 


A High Degree of Turbulence 


It’s aimed at broadening the range of mixing 


obtainable with one impeller. Twelve months of testing 


have shown new mixer can handle a wide variety of jobs. 


Turbulence, created by the RKM 
mixer, swirls throughout the con- 
tainer, intimately mixing the entire 
contents. Best of all it is done with- 
out channeling or loss of energy in 
wasteffil, simple circulatory rota 
tion. 
> Writing Performance Record 
Vield tests over the past year have 
confirmed the hopes of the design 
ers when they undertook develop- 
ment of this unit. What they were 
after was a broad-range mixer, able 
to exert strong suction both above 
and below to draw materials into 
the primary mixing zone. Here are 
some of the jobs cited by the manu- 
facturer as readily handled by the 
RKM during the field trials: 

e Lacquer—On heavy viscosity 


(2,000-3,000 cps.) mixtures the 
RKM was said to give uniform mix- 
ing where formerly a modified pro- 
peller mixer could handle only 
reduced volume with the aid of re- 
circulation. 

¢ Heavy liquids—Able to pro- 
duce uniformity in a mixture of 
viscous liquids (3,000 cps. @ 73 C.) 
which normally would settle into 
layers. 

¢ Paper pulp—Mixed _ inten- 
sively a tank full of pulp at 54% 
consistency. 

¢ Corn starch—-Within min- 
utes resuspended starch that over an 
8-day period had formed a thick, 
heavy surface laver. 

@ Gas-liquid mixing—Did an 
effective job of de-gassing spin bath 


MIXER that is built to give . . 


to remove hydrogen sulfide con- 
taminant. 
¢ Light solids—Maintained uni- 

form suspension of foam rubber 
cubes in water. 
> Blood Brother of Pump—When 
you take your first glance at the 
RKM impeller you may think you 
are looking at a pump impeller. It 
is a natural reaction because this 
mixer impeller works somewhat like 
a double-suction centrifugal pump. 

The impeller is a closed type 
with walls at top and bottom and a 
dividing partition in the center. The 
upper and lower (sce illustration) 
chambers thus formed have axial 
intake openings and flow channels 
for radial discharge. 

With axial flow intake openings 
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about any item 
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August 1954—CuemicaL ENGINEERING 











To guard against stress-corrosion 
cracking, these steam coils, shown emerg- 
ing from a magnesium chloride boil-down 
kettle, are made of Inconel. 


yp: 


HANDLING CHLORIDES? 


Here’s how Inco Nickel Alloys are 
being used today to protect 
equipment against chloride corrosion. 


Take the magnesium chloride concentration opera- valuable corrosion-resistance. Nickel and Monel 
tion shown here, for example. have a corrosion rate of the order of only 0.02 in. 


Tense. sthens- colli: bane. to ‘wileaienil seeciel per year in the boiling concentrated solutions and 


attack by the hot, highly corrosive 34% to 48% 
solution. Even more important, they must success- 


are therefore used in evaporator equipment. 


In the manufacture and transportation of phos- 


fully resist stress-corrosion cracking, which is phorus oxychloride and trichloride and of nitrosyl, 


enthusiastically promoted by magnesium chloride. benzyl, acetyl, and benzoyl chlorides, Nickel is 
widely used. After twelve years use in separating 


Inconel does the job. In magnesium chloride : , : i 
J — chlorine from nitrosyl chloride, a Nickel rectifica- 


solutions, Inconel shows no tendency toward ; : , 
; tion tower showed no appreciable corrosion, 


stress-corrosion cracking and its corrosion rate is 


usually on the order of only 0.001 in. per year If you have a corrosion problem involving the 


or leas. handling of chlorides, write to Inco’s Corrosion 
3 Engineering Section. They will be glad to help you 
What about alkaline or neutral salts yithout cost or obligation. 
such as sodium or calcium chloride? Monel is 
commonly used for major items of refining equip- THE INTERNATIONAL NICKEL COMPANY, INC 
. ‘ 67 Wall Street New York 5, N. Y. 
ment... even in rotary driers where temperatures 
go up to 350° F. Where solid salt contacts metal 


surfaces for extended periods ... or where abso- 


3s 
lute freedom from copper is desired, Inco Nickel Inco Nickel Alloys 


is usually employed. 
Monel® © “R”’® Monel * “K”® Monel * “KR’® Monel 
In acid salts, such as zinc chloride or ammo- “$"® Monel * Inconel® * Inconel “X""® * Inconel “W'® 
Incoloy® * Nimonic® Alloys * Nickel * Low Carbon Nickel 


nium chloride, the Inco Nickel Alloys also exhibit Trae = Duranickel® 


277 
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NEW FLUIDS HANDLING EQUIPMENT 


at both top and bottom of the im- 
peller equally powerful suction 
forces are exerted on the liquid sur- 
face and the bottom of the vessel. 
The oval outline of the impeller 
together with the design of the in- 
ternal flow passages vary the mixing 
action so that the liquid pulsates 
against the central shaft while being 


slung radially outward from shaft. 

Double bearings support the 
rotating mixer. The lower long bear- 
ing is close to the impeller; can be 
lubricated by the fluid in the con- 
tainer, or by externally supplied 
water or grease—Neumann & 
Welchman, 22-12 Raphael St., Fair 
Lawn, N. J. 276A 


Pump Sealed by Liquid Ring 


In Sweden they’ve come up with 
a new centrifugal pump that is 
sealed, while running, by a hydro- 
dynamically-balanced liquid ring. 
Close running clearances have been 
eliminated along with resultant 
wear on sealing surfaces. During 
shutdown, system pressure is sealed 
within pump by a patented dia- 
phragm seal that only contacts the 
shaft while it is stationary. 

These features of the Nobox 
pump makes it a sure bet to lick 
many difficult pumping jobs involv- 
ing abrasive and corrosive liquids. 
Absence of rubbing seals means 
wear-free corrosion-resistant —sur- 
faces. 

Liquid being pumped can be 
used for sealing even if it has a high 
solids content—up to 55-60%. The 
Swedish pulp industry uses a large 
number of Nobox pumps to handle 
sulfate and sulfite liquors with this 
concentration of solids. 
> Seal on Suction Side—The Nobox 
pump is a vertically-mounted top- 
driven unit that can be dismantled 


278 


without removing the motor or mo- 
tor stand. Sealing is completely on 
the suction side of the pump. In 
place of the conventional stuffing 
box there is a separate sealing cham- 
ber with an auxiliary sealing im- 
peller. Rotation of the impeller 
maintains a liquid ring inside the 
chamber that keeps liquid from 
leaking out and air from leaking in. 

In the picture are seen the pump 
casing and pump impeller with suc- 
tion inlet on the right and dis- 
charge on the left. Above the im- 
peller within the sealing chamber 
is mounted the auxiliary impeller. 
Just above the auxiliary impeller is 
found the diaphragm seal that oper- 
ates automatically during shutdown. 
>» How Seal Works—Both top and 
bottom of the auxiliary impeller are 
provided with pumping vanes; in 
effect it is a double impeller. When 
the suction side of the pump is un- 
der negative pressure the lower set 
of auxiliary vanes controls the seal- 
ing fluid, holding it against the at- 
mospheric pressure acting from 


above. In this instance upper vanes 
are a secondary control. Being of 
larger diameter they prevent loss of 
fluid upward along the shaft. 

> Balance Point Reached—What 
takes place actually is that the 
lower vanes tend to force the seal- 
ing liquor upward while atmos- 
pheric pressure and the upper 
vanes force it in the opposite direc- 
tion, downward. A balance point 
is reached within the chamber so 
that the liquid does not move in 
either direction while pumping 
conditions remain constant. 

When there is positive pressure 
on the suction side of the pump the 
upper vanes of the auxiliary impel- 
ler balance the upward hydraulic 
thrust to establish the sealing bal- 
ance point. 

Either the system liquid or a 
separate liquid can be used for 
sealing. The only losses, which are 
small, are through evaporation. 

Pumps operate over a wide range 
of pressures, vacuums and tempera- 
tures. They are available in three 
standard series for varying ranges 
of capacity and head.—Jonkopings 
Mekaniska Werkstads Aktiebolag, 
Jonkoping, Sweden. 278A 


Valves 


Resist corrosion and check 


high costs. 


A new line of Ni-Resist valves is 
designed specifically to checkmate 
the high cost of corrosion. They are 
adapted for handling pulp and 
paper mill liquors, oil refinery acids, 
alkalis and sludges, caustic soda, 
pickling solutions, sea water and 
many other liquids. 

Ni-Resist alloy possesses far 
greater corrosion and heat resist- 
ance than ordinary cast iron. In 
many respects similar to gray cast 
iron and resembling stainless steel 
the metal offers a unique combina- 
tion of useful properties. 

Valve users will nave available 
from this one manrwfacturer not 
only corrosion-resistant valves but 
also all types of bronze, iron, steel 
and lubricated plug valves.—The 
Wm. Powell Co., 2525 Spring 
Grove Ave., Cincinnati, Ohio. 
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T. production of sulphur in the Gulf Coastal Region of Louisiana and Texas by the 
Frasch Process, is from underground natural beds found in ‘domes.’ However, very few 


domes have been found to contain sufficient sulphur, if any, to be brought into production. 
It is estimated that nearly 200 dome structures along the Coast. of the Gulf of Mexico 
have been investigated over the last half-century but only fourteen have produced sulphur 


in quantity. 

And the presence of sulphur, even in quantity, doesn’t always mean a successful pro- 
ducer. Some years ago a dome was found, explored, and proved with the result that a 
plant for the production of sulphur was erected at a cost of several million dollars. Later 
it had to be abandoned because the underground conditions did not lend themselves to 
the use of the Frasch Process. 

A dome is a sulphur mine only when it can be worked economically and produce 


sulphur in commercial quantities. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 


© NEWGULF, TEXAS 
Sulphur Producing Units ¢ moss s.urr, TExas 

© SPINDLETOP, TEXAS 

© WORLAND, WYOMING 
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NEW INSTRUMENTS & CONTROLS 


TV Camera Box 


Protects camera from 
cold, heat, rain and snow. 


A new all-weather aluminum 
housing makes possible the instal- 
lation of industrial TV cameras 
out-of-doors, in hazardous plant 
locations and at unsafe test or ex- 
perimental areas. ‘Typical new uses 
will include remote traffic control 
in railroad yards, viewing high- 
temperature processes such as car- 
ried out in furnaces, and safe-dis- 
tance regulation of hazardous op- 
erations such as found in chemical 
plants and in nuclear research. 

Tripod-mounted insulated box 
has thermopane window through 
which the camera takes pictures. 
Window has _ remote-controlled 
windshield wipers on both inside 
and outside to prevent rain or con- 
densation from obscuring the view. 

Electric ribbon heaters, mounted 
inside the walls of the box, are 
turned on thermostatically when 
the temperature drops below 40 F. 
Above this temperatuye a fan goes 
on automatically. Air is filtered 
through the bottom of the box and 
is exhausted through the back.— 
Tenney Engineering Co., Union, 


N. J. 280A 


Pneumatic Transmitter 
Universal model for tele- 


metering and control systems. 


Pneumatic telemetering and con- 
trol systems now can be simplified 
by the use of a new universal trans- 


280 


mitting unit. It transmits measure- 
ments of flow, level, pressure, 
temperature, draft, differential and 
vacuum. 

The measuring element actuates 
the transmitter’s micro-sensitive 
vane, nozzle and booster assembly. 
Transmitted signals of 3-15 and 
3-27 psig. can actuate pneumatic re- 
ceivers and/or controllers. Both the 
measured variable and pneumatic 
signal are indicated on a common 
scale for easy checking and com- 
parison. 

Transmitting distances can be 
1,000 ft. to receivers and 400 ft. to 
controllers. Accuracy is within = 
4% of measured range span, and 
air consumption is less than 0.15 
cfm.—Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland, Ohio. 280B 


Portable X-Ray Unit 
Comparable to 100,000 v. ma- 


chine weighs less than ten 


pounds. 


Compare the size of the new 
X-ray unit in the young lady’s 
hand with the standard machine 
shown. That small canister can 
emanate X-rays equal in energy to 
those from a 100,000-v. X-ray ma- 
chine, It’s a potential inexpensive 
source of X-rays for both medical 
and industrial use. 

The new unit does not require 
any electrical power supply. A tiny 
particle of radioactive thulium (a 
rare earth element) produces the 
radiations needed for X-ray photo- 
graphs. A shutter mechanism to 
control release of the radiation is 


operated by a standard photo- 
graphic cable release. 

Exclusive of irradiation charges 
the total cost of the first unit 
built was only $40. Industrially it 
has potential use for determining 
density and liquid levels in closed 
systems. And possibly (Editor’s 
opinion) the unit could be adapted 
to examination of welds on process 
equipment units.—Argonne Na- 
tional Laboratory, P. O. Box 299, 
Lemont, IIl. 280C 


Reeording Controllers 


And recorders are introduced 
in new line of process instru- 
ments. 


A new line of process instru- 
ments includes potentiometric 
and a.c. bridge recorders and re- 
cording controllers. Designed for 
continuous measurement and con- 
trol uninterrupted by periodic 
standardization they incorporate 
new measurement circuitry and 
components. Foremost features are 
a magnetic standard in the poten- 
tiometric system and a bridge-bal- 
ancing unit in the a.c. bridge sys- 
tem. 

Both models are available with 
either electric or pneumatic con- 
trol. A unique centerless pointer 
simplifies chart changing and leaves 
most of the chart exposed for easy 
reading. 

The new line is expected to re- 
duce maintenance and component 
replacement costs considerably. The 
magnetic standard eliminates dry 
cells, slidewires and many moving 
parts found in conventional poten- 
tiometric instruments. 

Other advantages include plug-in 
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Time to Change... 


«ee FROM BATCH 
TO CONTINUOUS PROCESS 


ANNULAR SPACE “ => SCRAPER 
FOR HEATING OR 7 > 
COOLING MEDIUM 


PRODUCT FLOWS 
THRU INNER PIPE 


Scraped Surface Exchanger Unit under test in our shop 


Chemical processors in search of equipment with 
which to modernize operations are invited to consider 
the possibilities of Vogt flow-thru Scraped Surface 
Exchangers in such service. The wide range of uses 


Unsurpassed for Top Performance —= to which they have been adapted indicates their 


in Processing characterized by: definite value in the chemical processing fields. 
Vogt Scraped Surface Exchangers are closed, flow- 


1 Heat transfer with crystallization thru, pressure type systems which permit the use of 
flammable, volatile and expensive solvents with 
greatest safety and no danger of solvent loss. Usually 
fabricated from ferrous material, their simple con- 
struction permits the ready use of special materials 
4 Heat transfer with continuous mixing and conveying such as pure nickel or stainless steel to meet special 
requirements. 


2 Heat transfer with severe fouling of surraces 


3 Heat transfer with solvent extraction 


5 Heat transfer with high viscosity 


General information is in Bulletin PE-1, write for it. 
‘An outdoor installation ef Scraped Surface Exchangers 


Scraped Surface EXCHANGERS 


HENRY VOGT MACHINE CO. BRANCH OFFICES: 
New York, Philadelphia, Chicago, Cleveland 


LOUISVILLE, KY. St. Louis, Dallas, Charleston, W. Va. 
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NEW INSTRUMENTS & CONTROLS 


components, anti-backlash gearing, 
internal illumination and an in- 
tegral pen-inkwell assembly that 
realigns automatically. - General 
Electric Co., Schenectady 5, N. Y. 

280D 








j lon exchanger 
bed 














ion Exehanger Control 


For hydrogen cation ex- 
changer indicates end of op- 
erating run. 


Suitable for use with either a 
hydrogen cation exchanger or a 
highly basic anion exchanger the 
Enditrol device determines the end 
of the operating run. Also, it can 
automatically initiate regeneration 
of the exchanger. It eliminates the 
dangers of over-running and the 
chemical and water wastages caused 
by under-running. 

‘When operated downflow, a 
columnar-bed ion exchanger be- 
comes exhausted from the top 
downward with the bottom being 
the -last portion exhausted. Nor- 
maliy effluent from the column 
contains free acidity in the form of 








For More Information .. . 
about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 








carbon dioxide, hydrochloric acid 
and sulfuric acid. 

For most uses the operating run 
is terminated when the free min- 
eral acidity falls to 90% of the 
value prevailing during most of 
the run. At this point the bicar- 
bonates, chlorides and sulfates pres- 
ent in the raw water are for the most 
part passing on through the unit 
because the resin is exhausted. 

The Enditrol operates by com- 
paring the acidity of the effluent 
with a sample of water taken from 
a tap 4 to 8 in. above the bottom 
of the bed. This is done by passing 
ing the two samples through a 
conductivity cell and comparing 
them. 

Normally conductivity of sam- 
ples from the two points will have 
a ratio of approximately 1.0. How- 
ever, when the exhaustion line in 
the bed has passed the sampling 
tap the conductivity ratio will 
jump, in favor of the effluent, into 
the range of 1.2 to as much as 
3.0. In other words the effluent still 
contains the normal amount of free 
acidity. However, slightly above the 
discharge point the bed is exhausted 
and here with metallic ions of so- 
dium, calcium and magnesium pre- 
dominating in the water the con- 
ductivity falls off. 

One prime advantage: since the 
Enditrol operates on conductivity 
ratios it is not affected by changes 
in raw water.—The Permutit Co., 
330 West 42nd St., New York 
36, N. Y. 282A 


Density Meter 


Indicates, records and controls 
density automatically and con- 
tinuously, 


The density of material flowing 
through a pipeline can be meas- 
ured continuously with the nuclear- 
electronic Densi-O-Meter. It.oper- 
ates on the null-balance principle 
to give density readings to the third 
decimal place. 

Measurement depends upon the 
absorption of gamma rays by the 
material under observation. As 
the density increases, so does the 
absorption. This is balanced off 


against the absorption of rays from 
the same or identical source by a 
reference material. 

The Densi-O-Meter has three 
main parts: a measuring unit that 
is bolted right into the line in sizes 
from 2 to 8 in.; an amplifier and 
a recorder, which are similar to 
those in a standard pH measuring 
circuit.—Sierra Industrial Instru- 
ment Co., 371 Fourth St., San 
Francisco 7, Calif. 282B 


Receiver-Integrator 


For graphic panels totalizes 
process flow on counter. 


An accurate and continuous 
total of any process flow is fur- 
nished by the Type 224 receiver. 
This pneumatic-electric instrument 
was developed for graphic panels. 

Integrator consists of two small, 
self-contained units: a remote coun- 
ter and a flow receiver. The coun- 
ter can totalize to 8 digits and can 
be mounted on the front of the 
panel. The flow receiver housed 
behind the panel has a receiver 
bellows and a cam-switch assembly. 

In operation, pneumatic signals 
(3-15 psi.) from a flow transmitter 
at the process are received by the 
bellows which then positions the 
cam-switch mechanism. An electric 
impulse from the switch actuates 
the counter in precise and constant 
relation to the flow measurement. 

Integrators are available for uni- 
form or square root scales to total- 
ize minute, hourly or daily rates.— 
The Foxboro Co., Foxboro, Mass. 
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pioneering developments keep DUSTUBE® first in dust control 


removing the charge from storage battery dust 


Dustube® controls lead dust at its source 


Lead oxide dust and fume have 
ceased to be problems for the 
Willard Storage Battery Com- 
pany. Battery manufacturing 
operations in four of its plants 
are ventilated by high-efficiency 
Dustube Collectors. Troublesome 
dust is completely trapped at its 
source to keep the working areas 
They have 


eliminated pollution of the air 


clean and dustfree. 


with the lead oxide dust and 


Catalog 372 ex- 
plains the reasons 
why Dustube Col- 
lectors control dust 
more efficiently at 
lower cost. Send 
for your copy today. 
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fume created by plate cutting 
machines, dross hoods over refin- 
ing kettles and scrap conveyors 
used in manufacturing storage 
batteries. 

As in plants that set the pace in 
every industry, the Dustube Col- 
lectors were selected by Willard 
engineers for their many cost- 
savings features and their high 
“The con- 


trol of lead dust at its source is 


collecting éfficiency. 


of prime importance in our 
plant,” writes Mr, R. J. Halsall, 
Works Manager of the Memphis 
plant, “and in planning for its 
effective control, Willard engi- 
neers with years of experienece in 
this field, specified our present 
equipment to handle the job.” 


You, 


Dustube installation for dust con- 


too, can depend on a 


trol that is a more efficient, less 
costly, and better engineered to 


your specific requirements. 


American 


WHEELABRATOR & EQUIPMENT CORP. 


347 S. Byrkit St., 


Mishawaka Ind. 


COLLECTORS 








PACKAGING 


& HANDLING 








Now being produced to customer 
order this aluminum, screw-type- 
bottom hopper, semi-trailer has 
some interesting new design fea- 
tures. The container proper is 
aluminum; the frameless members 
ate high tensile steel tubing. Screw 
discharger is powered by gasoline 














Serew Discharge for Aluminum Semi-Trailer 





motor, operates on an incline to- 
ward the rear permitting a dis- 
charge height of approximately 44 
in. Motor controls are located on 
either side of trailer. Capacity of 
the standard unit is 645 cu. ft.— 
Gramm Trailer Corp., First Lima 
Bldg., Lima, Ohio. 284A 








Feeder 


Discharges dry or moist 
solids from overhead bin. 


Operating under an overhead bin 
a new reciprocating conveyor feeds 
a constant volume of any dry or 
moist material. Lumps or varia- 
tions in the consistency of the ma- 
terial do not effect the operation 
of the unit. 

The conveyor runs on plant air. 
Electric power is used only to op- 
erate a solenoid air valve. Units of 
various capacities are available and 
each conveyor is easily adjustable 
from maximum capacity to zero.-- 
Hydro-Blast Corp., 2550 North 
Western Ave., Chicago 47, IIL. 

284B 


Bin Discharger 


For non-free-flowing 
bulk materials. 


Controlled removal of non-free- 
flowing materials from deep stor 
ige bins is the function of the Ex 
binner. It makes active a greater 
portion of the bin bottom to climi- 
nate bridging and segregation. 

Flow of materials to conveyor 
or scales is smooth and continuous, 
under complete control of the 
operator. Solids can be removed at 
a predetermined rate for delivery 
at a rate exactly equal to the ca- 
pacity of the conveyor. Also it 
can be used as a scale feeder. 

The Exbinner has all-metal con- 
struction and is built in three sizes, 
with openings to bin of 12x48, 
24x48 and 674x48 in.—Superior 
Grain Separator Co., 1212 Wash- 
ington Ave. So., Hopkins, Minn. 

284C 


Plastic Trailer 


Passes field tests, goes into 
mass production. 


A trailer with a completely plas- 
tic body has successfully passed 
tests in the field and now is in 


EQUIPMENT 


quantity production. lhe plastic 
freighter is corrosion resistant and 
non-electrolytic. It can transport 
hides, lye, storage batteries and 
other types of corrosive materials 
without need for special precau- 
tions. 

Still another advantage is the 
case with which the fiber glass and 
polyester resin plastic can be 
cleaned. It washes as easily as a 
pane of glass and is impervious to 
smells. 

The plastic material is a little 
lighter than aluminum, has approx- 
imately the same strength and is 
impact resistant. In case of dam- 
aged panels repairs can be made 
quickly without need for special 
tools or equipment.—Strick Co., 
Whitaker Ave. at Godfrey, Phila- 
delphia, Pa. 284D 


Collapsible Steel Box 


Can be used over and over, 
withstands abuse. 


Recently announced as now avail- 
able is the light weight, collapsible 
Collaps-a-tainer steel shipping box. 
Featuring hinged construction the 
box can be assembled by one man 
in a fraction of a minute. To knock 
down just pull two hinge pins and 
fold sides. 

Constructed of 18 gage steel with 
16 gage reinforcements the box 
weighs approximately 100 Ib. In- 
terior cubic space measures 30 in. 
on a side. Fully collapsed the unit 
measures 3]4x314x9 in.—Republic 
Steel Corp., Pressed Steel Div., 
3100 East 45th St., Cleveland 27, 
Ohio. 284E 
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Available in any capacity from 25 to 4000 gallons per hour — 
with operating pressures up to 8000 PSI. 5 


a GAULIN HOMOGENIZER 


makes better Emulsions and Dispersions 


MAKES THEM UNIFORMLY FINER emulsions completely... greatly retards it in 


‘ , others. 
A Gaulin Homogenizer forces products under 


high pressure through a homogenizer valve SAVES PROCESSING TIME AND MONEY 
assembly, where it passes at tremendous speed 
through a microscopic orifice — shears, shatters The continuous, high speed operation of a 


and explodes them down to their ultimate Gaulin is a faster, more efficient way to make 
particle size. stable emulsions and dispersions. Experience 


proves a Gaulin processes more gallons per oper- 


DISPERSES THEM EVENLY ating dollar than any other machine. 


A Gaulin instantly disperses all ingredients Discover what a Gaulin can do for your 


into completely eniferm emulsion or product. Our complete testing facilities 


dispersion. and experience in practically every field 
PREVENTS SEPARATION will give you the answer — without charge , 


or obligation. Send for a sample today. 
Because a Gaulin produces a finer, more uni- And write for our Bulletin for further 


form dispersion, it stops separation in most information. 








GAULIN TWO-STAGE 
cum cnor nam OY com Manton-Gaulin 


Ideal for experimental pur- | Stator is jacketed for cooling 


poses, operation or process | p+ eer - , Fen cattins acteat, MANUFACTURING COMPANY, INC. 
requiring upto 2$ gallons Only 45 seconds 
hour capacity. Handles ides ae 71 GARDEN STREET, EVERETT 49, MASS. 
quantities as small as changing colors. 12” 


one pint. Available on ’ . 
oa dened hanla, aot soem. 13 "2 World's largest manufacturer of Homogenizers, 
Triplex Stainless-Steel High Pressure Pumps, 
: and Colloid Mills 
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PICTURED FLOWSHEET 


Current hydrogen peroxide 


CHEMICAL ECONOMICS 
Paper strides boldly toward new record....... 311 


NAMES IN THE NEWS 
Names that made news last month 
J. M. Olin and T. S. Nichols, top men of Olin 
Mathieson 


LETTERS: PRO AND CON 
A new unit operation?...................-. 328 


TECHNICAL BOOKSHELF 


Four newcomers for your reference shelves. ... 332 


FIRMS IN THE NEWS 
Who’s doing what among your suppliers 


READER SERVICE 


You can get more information free.......... 393 


TECHNICAL LITERATURE 


New literature from the manufacture......... 404 


How Becco makes peroxide. 

Oxidation of ammonium bisul- 
fate to persulfate, then hydrolysis 
to hydrogen peroxide: These are 
key processes in Becco’s new 


plant at Vancouver. (p. 304) 


yp 


Paper aims for new records. 

Output of the paper industry 
has doubled since 1929, with an- 
other two-fold increase expected 
by 1975. That spells a big and 


lush market for chemicals. (p. 


311) 
John Olin, Tom Nichols . . . 
These are the two top men be- 


hind Olin Mathieson, the chemi- 


cal industry’s newest giant and 


fourth biggest firm. Both men are 


chemical engineers. (p. 322) 


a 


New technical literature . . . 
You can now get—free and fast 
—literature on any subject in 
your field. Use our new and en- 
larged section to keep your tech- 
nical files up-to-date. (p. 404) 


a 


Join READER SERVICE on 
page 393 











This 350-ton Carrier Absorption Machine is installed at the Joseph Horne 


ne heater cmencentcaeiaee ae 


Co. Suburban Store in Brentwood Borough, Pennsylvania, 


Carrier Absorption Refrigerating Machine uses heat to cut cooling costs 


—and AnacondA Cupro Nickel Tubes are again called on for economical quality performance in industry 


Until recently, plant and building en- 
gineers have been hung on the horns 
of a cooling dilemma; how to use low 
pressure steam—frequently exhausted 


Rolling-in ANACONDA Cupro Nickel Tubes 
in absorber for new Carrier Absorption 
Machine. 
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as waste—for chilling water for air con- 
ditioning and process cooling. No eco- 
nomical way seemed to exist to harness 
this heat as a work horse for cooling. 

Carrier Corporation, leading manu- 
facturer of air conditioning and refrig- 
erating equipment, found the solution 
in absorption refrigeration. In 1942, 
they installed the first pilot plant at 
the Carrier laboratory using water as a 
refrigerant and lithium bromide as the 
absorbent. Since then, a growing num- 
ber of these large capacity units have 
been put into operation. They have 
few moving parts, are practically vibra- 
tion-free, weigh less per rated ton, and 
adjust automatically to load. 

Carrier selected ANACONDA Cupro 
Nickel Tubes for use in these machines 


because of their excellent service rec- 
ord for trouble-free performance under 
all operating conditions. 

What are your condenser and heat 
exchanger problems? In selecting the 
proper tube alloy, the experience of our 
Technical Department is freely avail- 
able to you. Use it as a short cut to the 
right solution. Write to The American 
Brass Company, Waterbury 20, Con- 
necticut. In Canada: Anaconda Ameri- 


can Brass Ltd., New Toronto, Ontario. 
64108 


FOR EFFICIENT HEAT TRANSFER 


AnaconpA’ 
HEAT EXCHANGER TUBES 
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Macresse four Qujpout yore 300K. 


Get Accurate Fines with... 


STURTEVANT 


Whirlwind Centrifugal 
SEPARATORS 


The Sturtevant Air Separator is one 
investment that pays off daily profits 
by increasing production and reduc- 
ing costs. Its extremely efficient oper- 
ation assures finer separation of fine 
material from coarse material with 
the result that uniform quality of 
product is always obtained. 

They'll not only increase your out- 
put by as much as 300%, but provide 
10 to 50% savings in power costs, 
too. They are available in sizes 3 to 
16 feet in diameter with capacities 
from 4% to 50 tons per hour with a 
fine-product range of 40 to 325 mesh 
or finer. Bulletin 087 gives the entire 
story. Write for your copy. 


CIRCULATING FAN 


SELECTOR BLADES 


SEPARATING ZONE — 


AIR CIRCULATION 


CONTROL VALVES 
UPPER DISTRIBUTING 
PLATE 
LOWER DISTRIBUTING 

__PLATE 


RETURN AIR VANES 


TAILINGS CONE 


“TAILINGS DISCHARGE 


FINES DISCHARGE 


Other Sturtevant Equipment for Increasing Production and Cutting Costs 


MICRONIZER® GRINDING MACHINE 


A Guid jet grinding machine, the 
Seurtevant Micronizer speeds reduc- 
tion of materials to low micron sizes. 
These jet mills are especially applica- 
ble in fields where a particle size in 
microns is desired. : 

tevant Micronizer grinding ma- 
chines are available in many sizes and 
capacities. 





SWING-SLEDGE MILLS 


for coarse and medium reduction (1” 
to 20 mesh). Open door accessibility. 
Soft, moderately hard, tough or fibrous 
substances. Built in several types aud 
many sizes. 


NN 


ROTARY FINE CRUSHERS 


for intermediate and fine reduction 
(1” to 4”). Open door accessibility. 
Soft or moderately hard materials. Ef- 
ficient granulators. Excellent prelimi- 
nary Crushers preceding Pulverizers. 


CRUSHING ROLLS 


for granulation, coarse or fine, hard 
or soft materials. Automatic adjust- 
ments. Crushing shocks balanced. For 
dry or wet reduction, Sizes 8x5 to 
38x20. The standard for abrasives. 


sa @Bee@ = & = sane ap 


RING-ROLL MILLS 


for medium and fine reduction (10 to 
200 mesh), hard or soft materials. 
Very durable, small power. Operate 
in closed circuit with Screen or Air 
Separator. Open door accessibility. 
Many sizes. No 


plows, 
pushers, or shields. 


scrapers, 


JAW CRUSHERS 


for coarse, intermediate and fine re- 
duction of hard or soft substances. 
Heavy or light duty. Cam and Roller 
action. Special crushers for Ferro- 
alloys. Several types, many sizes, 


STURTEVANT MILL COMPANY 


100 CLAYTON STREET, BOSTON. 22, MASSACHUSETTS 


DESIGNERS & MANUFACTURERS OF CRUSHERS 


288 


GRINDERS 


SEPARATORS @© CONVEYORS ¢ 


MECHANICAL DENS AND EXCAVATORS 


ELEVATORS @ MIXERS 
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ses 


Vacuum is the Industrial Weapon ag 


Against Pneumonia and Mastoiditis 


= a 


Rao ee 
Stokes vacuum drying chombers in use at Abbott Lab- 


oratories, North Chicago, Ill., for the drying of crys- 


talline penicillin and other antibiotics. Picture is taken 
Remember when these were dreaded through window of sterile drying room. Operator is 


afflictions? Now mastoid troubles are a masked and gloved to maintain sterile conditions. 
rarity and pneumonia is no longer a dreaded ae ~ 

killer, thanks to penicillin. Penicillin, dried in = 

Stokes vacuum chambers at Abbott Laboratories, 

North Chicago, IIl., is one of many pharmaceuticals which 

must be dried under vacuum because only under vacuum are the 

destructive effects of air and heat avoided. 


Vacuum drying — in many cases from the frozen state — is also the drying method 
for blood plasma, mycins, hormones, antibiotics, anti-venoms and biologicals. 


For many industrial chemicals, vacuum drying is the efficient, low-cost high 
production method for removing water and recovering valuable solvents safely. 


Stokes experts have 50 years of experience in vacuum 
processing to share with interested manufacturers. Send for any 
or all of the following informative brochures: 

(1) Freeze-Drying in Industry, 

(2) Laboratory Freeze-Drying, 

(3) Vacuum Drying. 


F. J. Stokes MACHINE COMPANY 
PHILADELPHIA 20, PA. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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Wagner 


TRANSFORMERS 


the choice of leaders 
iss in industry 


CHOOSE WAGNER 
UNIT SUBSTATION 
TRANSFORMERS 


for alwaye 
aeperatable power... 


Here’s dependability at work! This 
Wagner liquid-filled unit Substation 
Transformer feeds the catalytic unit at 
The Carter Oil Company refinery in 
Billings, Montana. 

You'll find hundreds of Wagner 


Transformers, furnishing always de- 

pendable power, in spots where failure + 
would incur great cost, because Wagner DANGER 
Transformers are known for their 
unfailing dependability—a reputation 
backed by more than sixty years of 

transformer building experience. 


Wagner Unit Substation Transform- 
ers, both liquid-filled and dry-type, are 
carefully designed to meet distribution 
requirements. Both liquid-filled and 
dry-type unit substation transformers 
are built in ratings through 2000 kva, 
15 kv and below—you can choose the 
type and rating that exactly meets your This 750 kva, 2400/4160Y to 480 volt, 60 cycle, three-phase, liquid- 
load-center distribution requirements. filled Wagner Unit Substation Transformer feeds the catalytic unit 
; , at The Carter Oil Company, Billings, Montana refinery. It is throat 

Bulletins TU-13 and TU-56 give full connected to switchgear in the adjoining building. Purchased and 
information. Your nearby Wagner installed by The Fluor Corporation, Ltd., Engineers and Constructors 
engineer can help you solve your load- for the Petroleum, Chemical and Power Industries, Los Angeles. 
center problems. Call the nearest of our 
32 branch offices, or write us. 











ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRANSFORMERS 


6407 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A, INDUSTRIAL BRAKES 
AUTOMOTIVE 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 
AIR AND HYDRAULIC 
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15 WHOPPERS-—This 60,000-gal propane tank, third in an order for fifteen, is shown on its way from the Bethlehem Weldment 
Shop to the customer’s chemical plant in Kentucky. Dimensions: 118 ft, 8 in. long; 9 ft, 7744 in. OD; '%@ in. shell. 


WHAT’S NEW IN WELDED VESSELS 


GOING UP! — Crawler cranes triple-team a 33'4-ton absorber BOUND FOR NORWAY--These 21 ft-6-in.- 
tower into place. Second such unit at this desulphurization piant, high ammonia storage vessels weigh 11,900 
the tower is over 97 ft high and 11 ft OD. Shel! thickness: % in. lb each, and measure about 5 ft in diameter. 


For further information about welded vessels, towers and other equipment for 
chemical and petroleum processing, call the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


pETHLEHEN 
STEEL 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Ye, CASING AND BACKPLATE of cast 


Acceitt on rugged simplicity 


Typical installation of an Elliott compressor handling 
25,000 inlet cfm of air, at a discharge pressure of about 
2.5 psig; driven by Elliott 300-hp steam turbine at 3300 rpm. 


P4-2 


ar" @ we 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS 


292 


eked alelalhicmee Vi Meri elacel4-ttmeloliola-tal mre) 


the impelle« r machined to close 


ONE-PIECE, OPEN TYPE IMPELLER 
develops no end thrust; mounted on 
tapered shaft and readily removable 


BASE AND HOUSING of 
heavy fabricated steel 


CS igelaleMmeolalemalelie| 


ELLIOTT 


CENTRIFUGAL COMPRESSORS 


are extremely simple in design and construction. Hun- 
dreds are wir in processes requiring the handling and 
a 


compression of large quantities of air or gas. All parts in 
contact with the gas to be handled can be made of suit- 
able materials. 


Elliott compressors are made in both single-stage and 
multistage types, for pressures up to 100 psig, with capaci- 
ties to 125,000 cfm. Elliott Company also builds the motor 
or turbine drive, including speed-increasing gears when 
required. 


For details and specifications consult your local Elliott 
field engineer, or write Elliott Company, Centrifugal 
Compressor Dept., Jeannette, Pa. 


ELLIOTT Company Fe 
c | Gor BD wo ~ & 


EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


August 1954—Cuemicat ENGINPERING 























SSDS ASS 


se BVASASAN. | 
ales. 


isl) SS) Ser 


A x 
Twa 





an acknowledged leader in Process Construction 


Procon has every facility for making drawing 
board designs and quickly transforming them into 
all types of chemical, petrochemical, or petroleum 
processing plants. What’s more, Procon’s ability 
to do a job fast, accurately, and thoroughly, results 
in important economies in time and money. 


Petroleum processors the world over are recog- 
nizing the value of selecting Procon to handle their 
process construction, regardless of the size or type 
of job. : 

Among the many projects which Procon has com- 
pleted or is currently working on are a complete 
chemical plant, a complete petroleum refinery, Udex 
extraction units, UOP Platformers and Fluid Cata- 
lytic Cracking units, crude units, polymerization 
facilities, vacuum distillation equipment, and gas 
recovery units. In addition, Procon is ready to 
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handle a wide variety of offsite work including 
boiler plants, cooling towers, oil separators, loading 
racks, transfer pumping facilities, and instrument 
and control buildings. 


With such a record, petroleum refiners every- 
where know that—If It’s Process Construction, It’s 
A Job For Procon. 


PROCESS CONSTRUCTION 
t111 MOUNT PROSPECT RD., DES PLAINES, ILLINOIS, U.S.A. 


PROCON (CANADA) LIMITED 

68 YONGE STREET 

TORONTO 1, ONTARIO 

PROCON (GREAT BRITAIN) LIMITED 
112 STRAND, LONDON, W.C.2 


IN CANADA 


IN ENGLAND 








OUT OF THE 
“BUFFALO” 


e To be sure that “Buffalo” rotors can stand far 
greater stress than they would ever encounter in 
an installation, we deliberately try to destroy 
them in this “Buffalo” vacuum test pit! Here, 
in a partial vacuum, the rotor to be tested can 
be revolved at tip speeds as high as 60,000 and 
even 70,000 feet per minute. The slightest un- 
balance, the slightest structural weakness, would 
result in destruction of the rotor at these fantastic 


COME 
BETTER FANS 
FOR YOU 


— 
— 


“Buffalo” 


“Buffalo” Type “BL” 
Axial Flow Fan 


Limit-Load Ventilating Fan 


speeds — and it shows up here in the Punishment 
Pit, not in the installed fan. 


This is just one phase of the rigid testing and 
excellence of engineering, or “Q” Factor*, which 
assure you of a best buy when you specify 
“Buffalo” Fans. Why not write for “Buffalo” 
engineering literature on your air handling 
problem? 


*The "Q” Factor — The built-in Quality which provides 


trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


501 BROADWAY 


BUFFALO, NEW YORK 


Publishers of “Fan Engineering” Handbook 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


VENTILATING PRESSURE BLOWING AIRCLEANING COOLING AIR TEMPERING HEATING INDUCED DRAFT FORCED DRAFT EXHAUSTING 
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Like to have 


a picture story 
of this 
petro-chemical plant? 


Here’s a brochure that’s almost as good as 
a guided tour through the Tuscola, Illinois 
plant of National Petro-Chemicals Corpo- 


Twenty-four pages of photographs let 
you see for yourself the complexity of this 
$50,000,000 installation, for which J. F. 


ration. It’s a picture story, in brochure Pritchard & Co. was the major contractor. 
form, of the design, construction and engi- 
neering of one of the world’s largest petro- 


chemical plants. 


Your complimentary copy is waiting. Fill 
out and mail coupon today. No obligation. 


Industry's Partner for Progress 


~fweerrecree- ee2ereaeeee 2% 


J. F. Pritchard Co., Dept. 417 
210 West 10th Street, Kansas City 5, Mo. 
Please send me my complimentary copy of your brochures 


describing the National Petro-Chemicals Corporation’s Tuscola, 
Hl. plant. 


Ae] 
4 sx.Pritchard «co. 


ENGt*nNnf€€RS @ CONSTRUCTORS 


Dept. 417, 210 West 10th Street, Kansas City 5, Mo. 





Name 





Position 





Firm 


Address 








CHICAGO © HOUSTON © NEW YORK 


PITTSBURGH © ST. LOUIS © TULSA 
Zone... State 





SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 


wT www Kw em wm em ee Me ee Ke we ee 
Roe ewwoeeweeweerceeeecases 
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Problem- 


Common 


Solution 


Although this LaBour pump (and another just like 
it) aren’t at work in the chemical industry, their 
unusual application is of interest because it proves 
what we've been saying all along. Competent engi- 
neers naturally turn to LaBour. 

The two LaBour pumps are installed on opposite 
sides of the motorship Wards Island, a sludge dis- 
posal vessel owned by the New York City Depart- 
ment of Public Works. The pumps circulate sea 
water for cooling the diesel engines. Either pump 
may lose prime as the vessel rolls, but must pick 
up immediately as the roll reverses so it will be 


supplying water when the other pump loses prime. 

Failure of the system to operate as planned could 
result in costly damage to the engines. So the 
marine engineers responsible, like their brothers in 
the chemical industry, specified the pumps known 
LaBour. The LaBour Type BG 
pumps prime quickly as called upon, and every- 


for dependability 


body’s happy. 

It’s a fact that no engineer, marine or chemical, 
has ever had cause to regret that he specified 
LaBour. That’s why so many top men seldom 


specify anything else. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. « Elkhart, Indiana, U.S.A. 
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THE TALL HAVEG STACK at the Washington, Pa. plant of the Molybdenum 
Corp. of America increased the efficiency of the corrosive fume removal sys- 
tem and helped management cut costs. It was made possible by the correct 
use of supports, planned by the refiner’s engineering staff. 


CR te Oe 


Huge corrosion-proof stack of HAVE, 


TRADE MARE EEO U. 6 PAT. OFF. 


pays for itself in one year at plant of 








Molybdenum Corporation of America! 


The Molybdenum Corporation of America had a costly corrosion problem 
and they solved it themselves, with the erection of the world’s tallest 
stack of Haveg. It is 200’ high with a 5’ diameter and is a major part of 
the fume removal system at the molybdenum and tungsten refiner’s Wash- 
ington, Pa. plant. Haveg replaced an alloy stack with a service life of less 
than one year, and has already paid for itself. 








It took engineering skill and imagination by Molybdenum Corporation 
officials to plan such a king-sized use of a plastic material. For years 
Haveg had helped them fight corrosion in the plant, but could it be built 
into a stack tall enough to do the job? 


Sure, Haveg can be big. It has adequate physical strength for self-sup- 
porting equipment. Sections can be built up, with standard metal flanged 
connections. But how could sway be controlled? Did Haveg lend itself 
to this type of construction? 


“that couldn’t be built.” The steel framework and 


rigid tie lines keep the stack permanently in position. The answer is in the photos. By spacing the supporting steel framework 


far enough out from the Haveg sections, a stack was built so free of 
sway that a transit could not detect any. 


Also, the outstanding corrosion resistance of Haveg gave the refiner a 
stack that has every evidence of lasting for years, without repairs, without 
the previous costly yearly replacement. 


This is a good example of what can be done with Haveg, a plastic 
material sold in finished form, as stack sections, towers, tanks, piping, 
valves, etc. Find out al! the ways Haveg can help you figh: corrosion. 
Call the sales engineer listed. Write for the big 64-page illustrated Bulletin 
F-6 with size and chemical resistance charts, design specifications. 


4 


ON THE GROUND, more Haveg fume duct, scrub- 


bers, precipitators, fans, valves control corrosion, 


ATLANTA, Exchange 3821 . CHICAGO 11, Delaware 7-6088 


CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
DETROIT 39 Kenwood 1-1785 ° HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 
ST. LOUIS 17, Mission 5-1223 ¢ WESTFIELD, N. J., Westfield 2-7383 
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CORPORATION 
pommmemt NEWARK 2, DELAWARE 


FACTORY: MARSHALLTON, DEL. © Wilmington 3-8884 


A SUBSIDIARY OF CONTINENTAL. DIAMOND FIBRE CO, 
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@ 10-1 RANGE CHANGE 
—NO CHANGE OF PARTS 


Double weighbeam construction on many 
models permits range changes as much as 


PROCESS 

CHANGES 

CAN’T OBSOLETE 

THIS TRANSMITTER... 


16-1, just by turning a set of locking nuts 
to change a fulcrum point. 


© ADDITIONAL 16-1 RANGE 
CHANGE—STILL NO PARTS 
CHANGE 

Ronge may be _ changed on all models by 
g bolts and sliding the 
reaction ‘chomber to @ new leverage posi- 
tion. Reaction area may be changed for 
further range change. 





] 


EY AON Mi Ba EE alll : O setenteinistticcrceacainsit “ 


© suppress, COMPOUND 
OR REVERSE RANGES 


Balancing spring, installed to exert either 
an upward or downward force on trans- 
mitter weighbeam, quickly converts trans- 
mitter for range suppressions up to 80% 
of total range, for reversed ranges or for 
compound ranges where pressure fluctuates 
obove and below atmospheric pressure. 


Process Model P-0331 
with cover removed 


PNEUMATIC 
TRANSMITTER 


REPUBLIC 


with 


EASY RANGE CHANGE 


© MAJOR RANGE CHANGES 


Renge change plates may be easily inserted 
or removed from measuring chamber to 
change the effective diaphragm area for 
major range changes. Similar plates may 
be used also in the reaction chamber for 
further range change. 


Transmitters may be constructed of spe- 
cial materials to handle almost all types 
of corrosive fluids. Ruggedly built, they 
give long service out-of-doors. Accu- 
racy is guaranteed at 42% of full range 
on standard models. 


Here’s the pneumatic transmitter for 
measuring differential, flow, pressure or 
level that saves you time and money 
when operating conditions are not defi- 
nitely known or processes are likely to 
be changed. Extreme flexibility of de- 


sign lets you adapt the same transmitter 
chassis for almost any range of measure- 
ments—often without any change of parts. 


Process Model pictured above has a dif- 
ferential range of 0-12” H20 minimum 
and 0-880" H20 maximum at operating 
pressures to 1500 psig. Other models 
are available for differential ranges as 


low as 0-0.6 H20 or as high as 0-750 psi. 


Republic transmitters are used in proc- 
ess, chemical and petroleum plants all 
over the country. Investigate their 
advantages for your plant. 


FREE DATA BOOK 

Get the full story about Republic transmitter 
flexibility. Send for free Data Book which 
gives all the facts about complet line of 
Republic transmitters, including Square 
Root Extracting and Pneumatic Electric 
models. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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+ NOW 
CHASE 
SELLS 


ESS STEEL, 100 


Bars, sheets, wire, pipe and tubing now available 
through your Chase warehouse or sales office. 


So many Chase customers use stainless steel 
in addition to brass and copper that we have 
added this metal to our regular line. 


Now you can get the same top-notch Chase 
Service on Stainless Steel that you’ve been 
used to on other Chase products. Of course, 
regular delivery and cutting facilities are 
available on Stainless Steel orders, too. 


Make Chase Your Headquarters for 
Stainless Steel, Too 
All 24 Chase warehouses plus the Chase sales offices 
and Chase mills are ready to help you get prompt 
delivery. If your Stainless Steel order can't be filled 
from Incal stock, you'll get prompt shipment from 
another of the Chase warehouses or from the mill. 


( Trait fe sciiciiiaiaies 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass & Copper 


Albanyt Atienta Baltimore Beston Chicago Cincinnati Cleveland Dallas Denvert Detroit Houston Indianapolis Kansas City Wo. Les Angeles Miweuhes 
Minnsapolis Newark New Orieans New York Philadelphia Pittsburgh Providence Rochester? St.Louis San Frencisce Seattle Waterbury (‘sales office only) 
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Special Uualities at Standard Fries 
--oin CHAPMAN Steel Valves 


peratures to 1000°F; all types of gates and globes 
excepting the 150 Ib. class are available with 3 types 
of bonnet joints — welded, pressure seal, or bolted. 
Each has its own particular application depending 
on the medium to be handled. 


When you buy Chapman Steel Valves, you buy de- 
pendable operation and low maintenance cost — 
you can select steels to meet your specifications from 
over a dozen alloys made in Chapman’s own steel 
foundry, under rigid scientific supervision. 

When your valves are Chapman, you’re sure they 
seat tightly and accurately, without jamming, chat- 
tering or wearing excessive:y. Close tolerances 
mean long service and little maintenance. 

The Chapman Steel Valve line, — gates, globes, 
and checks, is complete for pressures of 150, 300, 
400, 600, 900, 1500 and 2500 pounds and tem- 





Chapman’s long experience and mass production 
mean economies. Quality is unsurpassed. So it pays 
to see Chapman first for every steel valve require- 
ment ... standard or special, gate, globe, angle or 
check. Chapman Steel Valves equal or exceed A.S.A. 
standards in every range. Write now for Catalog 
No. 20. 


The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, 


MASSACHUSETTS 
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New aboit? 


GUEMD COATINGS for METALS 


Metallic ........ Organic 





Modern approach to 
maintenance-painting 
halts corrosion 


It’s well established by this time that 
effective maintenance painting for cor- 
rosive areas requires a three-step ap- 
proach. (1) Adequate surface prepara- 
tion. (2) Use of the correct coating 
system. (3) Proper application of the 
coatings (an ample number of coats). 

“Step 1” insures good adhesion and 
resistance to underfilm corrosion. 
“Step 3” makes for needed film thick- 
ness and continuity. These are clear- 
cut steps for the maintenance depart- 
ment. 

“Step 2”, however, requires the en- 
gineer to keep up with all advances in 
coatings. To chemical and corrosion 
engineers, United Chromium offers its 
technical help in matching the right 
coating systems to the required serv- 
ice. Sixteen specialized Ucilon* Pro- 
tective Coating Systems now available 
cover requirements of hundreds of 
strong corrosives. 

Specific details in Bulletin MC-8. 
*Trade Mark 


Durable film thickness 
easily obtained with 
plastisol coatings 


Plastisol coatings offer a valuable 
“tool” for corrosion control. First of all, 
they fill in and level surface pits rather 
than bridging them. Secondly, they 
build up controlled thickness from 3 
mils anywhere up to 3/16-inch with a 
single application, thereby assuring 
film continuity even over projections 
and edges. 

For any piece of equipment or sur- 
face that can be uniformly baked, 
therefore, Unichrome Plastisol Com- 
pounds offer one of the easiest, most 
economical ways to apply long lasting 
vinyl coating protection. Send for Bul- 
letin VP-1. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, N. Y. 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, ti! * Los Angeles 13, Calif. 
in Canada: 


United Chromium Limited, Toronto |, Ont. 
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Decorative 


Protective 


UIE LATA R 


New achievements in linings for drums 


Latest advances in protective coatings 
engineered into Unichrome Drum Linings — 


improve further on already dependable materials 


pe lining service represents one 
of the toughest applications for 
protective coatings. In a drum, coat- 
ings are often subjected to prolonged 
contact with active materials. They 
have to withstand rough and tumble 
service without fracturing and losing 
film continuity, 

Thanks to modern coating develop- 
ments, lining drums need be no prob- 
lem. Products can be shipped with 
no danger of drum corrosion and 
product contamination. Three of the 
latest type of coatings which fill the 
requirements of this low cost, desir- 
able type of packaging are included 
in Unichrome Drum Linings. 


FIRST PRACTICAL 
SPRAYABLE PLASTISOLS 


A pioneer in the field of viny] plasti- 
sols, United Chromium has developed 
practical sprayable materials. This 
achievement now permits fast, low- 
cost application of heavy duty vinyl 
coatings to the interior of drums — in 
films up to 25 mils 
thick if desired with 
just a single appli- 
cation. 
These Series 4000 
Unichrome Drum 
Linings deliver re- 
silient, seam-free, 
pore-free protec- 
tion against such 
materials as acids, 
alkalies, salt solu- 
tions, alcohols, wet- 
ting agents, deter- 
gents and others. 


United Chromium Carries on 
a continuing research pro- 
gram on drum linings, test- 
ing various formulations 
against a wide variety of 
chemicals and products. 
Hundreds of tests in test 
cells such as those shown 
are being run at all times. 


EPOXY LININGS ARE TOUGH 


Unichrome Series B-179 linings, 
based on epoxy resins, develop a film 
that’s as tough as a phenolic coating 
but with greater flexibility. 

It therefore withstands consider- 
ably more shock and abuse without 
failure. This series of coatings not 
only resists strong acids, oils, solvents 
and food products, but also alkalies 
— another of its improvements, 


THE “WORKZHORSE” IN LININGS 


Phenolic-based coatings have a long 
record of dependable performance 
behind them, Measured against this 
record, the new phenolic Unichrome 
Series B-124 Linings prove that even 
good materials can be improved 


*upon. They are being specified by 


many leading drum producers and 
users for their exceptional toughness, 
durability and economy. 


Bulletin DL-2 goes into more detail. 
Send for your copy. 





Do You Have 
Process Stream Problems? 


Through the use of infrared analyzers a continuous check can be 
maintained on process stream composition. Thus changes in feed 
stock, catalyst efficiency, reaction rate or final product composi- 
tion become readily apparent. 

Perkin-Elmer offers the most complete range of infrared instru- 
ments for both laboratory and plant use. Complete problem evalu- 
ation service is available without obligation. And Perkin-Elmer 
instruments are supplied sensitized and adjusted for your specific 
process stream application. 

Why not make use of Perkin-Elmer’s extensive application 
engineering facilities? They have been established to provide 
expert assistance in the application of infrared methods of analy- 
sis to specific processes. 

Let us show you how your plant operating efficiency may be 
improved through infrared analysis. Our application engineering 
facilities are at your service. 




















A battery of TRI-NON Analyzers undergoing sensitization for particu- 
lar problems in Perkin-Elmer’s Application Engineering Laboratory. 











a ‘ed / h ke 
*Trademark The Perkin-Elmer Corporation 


Please send the bulletins checked 


Model 14. ome Models 93 and 105 
The Perkin-Elmer Corporation, 830 Main Avenue, Norwalk, Conn. 


Regional Office: New Orleans, Chicago, Washington, D. C. 
For Optical Design and Electro-Optical Instruments 


PERKIN WG ELMER 
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In Two Years’ Rugged Duty 


Never Down for 
Maintenance ” 


A-C Pump runs 4 times 
longer than previous unit 
.- and still going strong 





LARGE EASTERN CHEMICAL COMPANY is using Allis- 

Chalmers 4 x 3 PDE process pumps with Equiseal 
stuffing boxes to handle phosphoric acid water containing 
abrasives. These pumps operate 24 hours a day, 7 days a 
week. The unit shown above has been in use for approx- 
imately two years and has never been shut down for this A-€ 
maintenance. The pumps previously used had to be com- £ 
pletely reworked every six months and re-packed every eature 
three weeks. Naturally, maintenance costs have been prevents i 


drastically reduced. leakage ——_ 
eee 


Allis-Chalmers process pumps are available with or 
without Equiseal stuffing box, in a wide choice of mate- Many A-C process pumps have the 
. , ; Equiseal stuffing box. This is an auxiliary 
rials to handle many types of abrasive or corrosive impeller which produces a low pressure 
material at temperatures to 250° F. Every pump is indi- area in front of the packing. This low pres 
. . . ‘ a sure area prevents the liquid being pumped 
vidually engineered to each application. For details, con- from entering the packing (on suction 
tact your A-C representative or write Allis-Chalmers, heads to 15 feet at 1,750 rpm). Equipped 
Milwaukee Wincunat Ask for Bulletin 52B6615 with an Equiseal stuffing box, an A-C 

ilwaukee 1, isCunsin. sk for Bulletin 52B6615. om pump will actually run without packing. 

A 











Equiseol is an Allis-Chalmers trademork. 


ALLIS-CHALMERS «&) 
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of 
» + 1950 








TEXTILES 
(bleaching & 
oxidizing) 
65 % 
MISC. 5% 





CHEMICAL 
MANUFACTURING 
15% 








U.S. PRODUCTION of hydrogen peroxide. A steady climb. 


USED AS A VITAL raw material in industry. 


Current Hydrogen Peroxide 


¢ An important oxidizing agent and rocket propellant. 


PICTURED 
FLOWSHEET 


¢ Here is how Becco makes hydrogen peroxide. 


The world’s supply of hydrogen peroxide is produced 
by four processes—one chemical and three electrolytic. 

At the new Vancouver, Wash., plant, Buffalo Electro- 
Chemical makes this important chemical by an electro- 
lytic process—oxidation of ammonium bisulfate solution 
to persulfate, and hydrolysis to the peroxide. This is the 
procedure used to make the bulk of H,O,, and is shown 
on the flowsheet. 


The important reactions are: 


ELECTROLYSIS 
2NH, HSO, ——» (NH,)28:0s + Hy: 
HYDROLYSIS 
(NH) 25:0, + 2H,0 ——» 2NH, HSO, + H,0, 


> How It Works—In operation, electrolysis is carried 
out in stoneware tanks—using platinum electrodes. ‘The 
bisulfate (which is obtained as recycle material from 
the process) is converted to persulfate at the anode. 

And the cathode liquor (after purification) recycles 
back to the cells. 

The persulfate solution feeds to an evaporator, where 
~with steam—it hydrolizes to hydrogen peroxide and 
ammonium bisulfate. 
> Concentration of Peroxide—In a separator, bisulfate 
spent solution separates from the peroxide, and returns 
to the cells. 

Dilute hydrogen peroxide then goes to stoneware 
distillation towers. Rectified hydrogen peroxide comes 
of the bottom of the towers—usually at a 30 percent 
concentration. 
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Water vapor passes to a condenser, where it 1s 
recovered as condensate. 

Hydrogen peroxide boils at a higher temperature 
than water, and does not form constant-boiling mixtures 
with water. It is possible, therefore, to reach concen- 
trations of as high as 90 percent, by fractional distilla- 
tion. This has been done commercially by Becco. 
> What’s It Used For—In 1953, about 15,000 tons of 
hydrogen peroxide (based on 100 percent by weight) 
was produced in the U.S. by all manufacturers. Where 
does all this production go? 

Bleaching operations takes a major slice of H,O, 
production. Textile bleaching accounts for 65 percent. 
Hydrogen peroxide has a firm position in the textile 
industry. It gives a uniform bleach and permanent 
whiteness. 

Another major outlet (15 percent) is in the bleaching 
of pulp—particularly groundwood pulp. It has only been 
in the last few years, that methods have been developed 
for bleaching pulps with peroxide—pulps that could 
not be bleached by the standard chlorine treatment 
technique. 
> Still Anothér Use—Hydrogen peroxide (particularly 
concentrated) is used extensively in organic synthesis 
(15 percent). Dye, pharmaceutical, and _ insecticide 
manufactures put the oxidizing properties of H,O, to 
good use. 

Of course, the military use of concentrated hydrogen 
peroxide—as a high energy rocket fuel—is under security 
regulation. But the demand, in this application, is not 
a small one. 


¢ PAGES 304-307 
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Ammonium bisulfate solution, H,$0, 
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z ELECTROLYTIC CELLS. Here ammonium bisulfate solution is converted to persulfate in stoneware electrolysis tanks. 
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f ELECTROLYTIC CELLS. Here ammonium bisulfate solution is converted to persulfate in stoneware electrolysis tanks. YJ PURIFICATION FILTERS, where the cathode liquor is filtered, 
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30% Hydrogen Peroxide ites 


5} Commercial H.O, are shipped in aluminum drums, trucks and tank -cars, 





ered, to remcve contaminants, and returned to the cells. 3 FRACTIONAL DISTILLATION concentrates the dilute hydrogen peroxide solution to about 30 percent and higher 































en Flexitallic Gasket Company 
ioneered the spiral-wound gasket 
onstruction in 1912, American 
Industry welcomed a new era in the 
sealing of flanged joints. 
The Flexitallic principle — a 
uniquely resilient construction — 
made it possible to confine fluids 
safely at hitherto unheard of pres- 
sures and temperatures. 
Gasket materials have improved. 
Application knowledge has _ in- 
creased. But, Flexitallic design engi- 
neers are just as insistent today as 
they were then that each Flexitallic 
Gasket be exactly right for the job 
it is supposed to do. . . and keep 
on doing. 
Each Flexitallic Gasket is engi- 
neered to meet specjfc conditions 
of thermal ap ysical_ shock, 
\egrrosion 25o) ron wep¥ing and 
Sprretiics e inf’ swresses. 
















ANGES, 


CAUSE THEY DARED TO 


Spirally-wound N-crimped plies of 
required metal with alternating 
plies of proper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 
Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all 
pressure/temperature ranges from 
vacuum to 10,000 lbs., from extreme 
sub-zero to 2000°F. For all standard 
joint assemblies. In four thicknesses 
for special requirements: .125”, 
ATS 33200 4iZeo « 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 
Representativés in principal cities 


Cf7, + 


SPIRAL-WOUND GASKETS 











PRESSURE VESSELS AND PROCESS EQUIPMENT 


1ONS The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
“Teflon in Flexitallic Gaskets.” 

*Mot all spizal-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 

stamped into the metal spiral of every genuine Flexitallic Gasket. Look 

for Flexitallic Blue — it's our exclusive blue-dyed Canadian asbestos filler. 
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Acetate Solvents, Crude Carbon Dioxide, Dry Hydrogen Gas Sulfuric Acid 










Acetate Solvents, Pure Carbon Dioxide, Wet Hydrogen Peroxide Sulfurous Acid 

Acetic Acid Carbonic Acid, Carbonated Beverages Hydrogen Sulfide Tartaric Acid 

Acetic Anhydride Chromic Acid Iron Chloride (Ferric) Tin Chloride (Stannic) 
Acetone Chromium Potassium Sulfate iron Chloride (Ferrous) Tin Chloride (Stannous) 
Acetylene, 15 psi Citric Acid 






Iron Potassium Sulfate (Ferric Alum) a (Stannic) 
Su 


Air Coke Oven Gas iron Sulf te (Ferric) Ifate (Stannous) 


Alcohols 












Water, Acid Mine Waters 
Water, Boiler Feed 
Magnesium@ulfite Water, Distilled, Laboratory Grade 


Creosote 
Ammonia Gas Cresylic Acid 


Ammonia Liquors 


Ammonium Bisulfite (above 7.0 pH) Mercuric Chloride Water, Distilled, Return Condensate 
Ammonium Carbonate Oxa Yr Wateg gire e° ion vi sui gnent 
Ammonium Chloride or any. ee rd-to- cng. nicipal 
Ammonium Hydroxide 

Barium Cyanide ye oF Refined Water, le HU ia” 


Phenol (Carbolic Acid) Water, Saline, Sea Water, etc. 
Phosphoric Acid 


‘ce Acid, Aqueous 


Barium Hydroxide 
Bari geSul 







CRANE HAS THE 
BETTER VALVE FOR iT! 





Better because they’re safer, easier to operate. Better because they 
reduce maintenance to a negligible degree. And that holds true for 
just about any service, any fluid within rated pressure and tem- 


WORKING PRESSURES—up to 
perature. 


150 pounds, water, air, oil, 
or gas, 250°F. maximum 
temperature, depending on 
valve size, materials, and 


For Crane now offers the revolutionary diaphragm valve in a 
new wide choice of body, disc insert and diaphragm materials—in 


sone, unlined or lined patterns. You specify whatever combination best 
suits your particular need. The regular line-up includes brass, cast 

HOW iron, aluminum, or 18-8 SMo body and disc . . . with diaphragm 
and disc insert of Neoprene, Buna N, Kel -F, or natural rubber. 

CRANE Regular linings are Neoprene or hard natural rubber. Also sliding 
DIAPHRAGM stem valves for automatic operators of all types. In addition, Crane 
VALVES Diaphragm Valves are regularly available for high-vacuum service, 
WORK or oxygen and acetylene usage. Other body and disc materials, as 


well as linings, available on special order. Sizes from ' to 6-inch. 





The Crane diaphragm serves one NEW LITERATURE... NEW FILM 

Get complete, interesting facts about the expanded line of Crane 
Packless Diaphragm Valves in a new 24-page folder...anda 
new sound movie. You’ll see how this revolutionary valve solves 
flow control problems where others fail. Check with your local 
Crane Representative, or use the coupon below. 


function only—sealing the bon- 
net. It is not subject to crushing 
and rapid wear. The seating 
member is a separate circular flat 
face disc, firmly attached to the 
stem and joined to the diaphragm 
with a special leak-proof connec- 
tion. This independent seating 
feature permits positive shut-off 
with no loss of fluid, even in case 
of diaphragm failure. 


CRANE CO. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Illinois 
Gentlemen: 


I would like to arrange for a free showing of the Crane 
Diaphragm Valve Film ( ). 


I would like a copy of Diaphragm Valve Folder (_ ). 


Name 
Company 
General Offices: 836 S. Michigan Ave., Chicago 5, Ill. pees 
Branches and Wholesalers Serving All Industrial Areas | City ue. aid 


VALVES « FITTINGS «© PIPE © PLUMBING « HEATING 
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BACKGROUND OF FE 


FOR half a century, the Raymond Roller Mill has served 
the pulverizing needs of the chemical and process industries. 
It has set the pace for efficient preduction by constant im- 
provements and refinements in design, including: 
Pneumatic Feed Control for maintaining maximum 
“grinding load” on the mill at all times 
Oil Journals and Self-lubricating system that reduce 
lubrication costs and overall mill maintenance 
Throwout Attachment for automatically rejecting 
impurities and insuring uniformity and purity of 
product 
Flash Drying Accessories for removing surface 
moisture and delivering a fine dry free-flowing fin- 
ished material 
Only the Raymond Roller Mill combines the patented 
Whizzer with Air Separation to provide wide range fineness 
control, ease of adjustment and precision classification. 
If you want the production economy and mechanical de- 
pendability that are built into a machine by time and exper- 
ience, then install the latest type of Raymond Whizzer- 


equipped Roller Mill. 


XPERIENCE 





For full details of Ray- 
mond Roller Mills that 
give clean, automatic, 
dustless operation, ask 
for Catalog £69. 


& & © 
1311 NORTH BRANCH ST. Cz 4 IN ENG wt ‘T & SALES OFFICES IN 
CHICAGO 22, ILLINOIS Yq Fe PRINCIPAL CITIES 
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50 million tons of 
paper means: 


57 million cords of wood 
86 million acres of land 


10 billion gal./day of water 


50 million kw./yr. of electricity 





How a Good Customer Helps Chemical Growth 
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Paper Strides Boldly Toward New Records 


With production doubled since 1939, and with 


still another two-fold increase expected by 1975, the 


paper industry is in the midst of its most dynamic era. 


William H. Chartener, McGraw-Hill Dept. of Economics 


Growth prospects of the chemical 
industry hinge largely on the 
growth of its customers. And the 
paper industry, one of the oldest 
major consumers of chemicals, 
promises to remain a lush, expand- 
ing market, with an even greater 
rise in the next two decades than 
that recorded since 1929. 

An increase by 1975 roughly 
equal to the total paper and paper- 
board production in 1953—26,566,- 
000 tons—was forecast at the recent 
annual invitational executives’ con- 
ference of the Institute of Paper 
Chemistry in Appleton, Wis. This 
would represent continuance of a 
rising trend from 11 million tons in 
1929 and 13.5 million tons in 1939 
to the record figure of 1953. The 
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industry’s employment has _virtu- 
ally doubled from some 230 thou- 
sand in 1929 to nearly 450 thou- 
sand now. 
> Big Buyer—Paper and allied prod- 
ucts rank sixth among major chem- 
ical-using industries (other than the 
chemical industry itself), according 
to figures based on the 1947 Census 
of Manufactures. The value of 
chemicals consumed by the paper 
industry in 1947 is estimated at 
$183 million. In 1953 it was prob- 
ably close to $360 million. 
Papermaking involves not only 
a large volume of chemicals, but 
also a wide variety. Chlorine is used 
for bleaching; caustic soda, sulfur 
dioxide and sodium sulfate for 
digesting wood to pulp; and numer- 


ous compounds for coating, sizing 
and other treatment of paper. New 
papers developed in recent years 
rely heavily on chemicals for their 
special qualities. Synthetic resins, 
for instance, add greatly to water 
resistance and wet strength. 
P Interdependency Counts—The 
paper industry, like chemicals, will 
depend on rising sales to other 
growing industries for much of its 
own expansion. Almost half of 
the total tonnage production of 
paper and paperboard is used for 
wrapping, packaging and containers. 

In this use, paper and paperboard 
production are closely keyed to 
industrial production in general and 
will rise as the nation’s production 
increases. And because so much 
of it is used for containers by all 
types of industry, paperboard pro- 
duction is regarded by economists 
as a sensitive indicator of industrial 
production. 

The chemical industry itself is 
an outstanding instance of the 
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WITH A KIDDE CO. SYSTEM! 


Let fire get a foothold, and a going concern is gone. 
Don’t risk it. Install a Kidde Automatic CO, Fire 
Extinguishing System, and fire won’t stand a chance. 


A Kidde System goes into action at the first sign of fire 
—releases clouds of CO, over the blaze, smothers fire 
almost as soon as it starts. And CO, leaves no mess to 
clean up later. It puts out the fire, then vanishes. 


Protect flammable liquids, machinery and electrical 
equipment with a Kidde System. 


And for on-the-spot protection, get Kidde portables. 
When fire strikes, just aim the horn, pull the trigger, and 
swoosh! No more fire. 

Don’t wait ’til your business is a cinder pile—Contact 
Kidde today. 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 
‘Fyre- Freez’ and the Kidde seal are 
trademarks of Walter Kidde & Company, Inc. 


Walter Kidde & Company, Inc. 
828 Main Street, Belleville 9, New Jersey ® 


Walter Kidde & Company of Canada, Ltd., Montreal —Toronto 





ECONOMICS ... 


effect advancing production will 
have on the demand for paper and 
paperboard. Purchases of paper and 
allied products by the chemical 
industry in 1947 amounted to $331 
million, exceeded only by purchases 
of food and kindred products 
among all outside industries from 
which the chemical industry 
bought. The chemical industry de- 
pends on the paper industry not 
only for packaging but also for 
wood pulp as a raw material for 
cellulose. 

> More People—Population growth 
will provide another basis for expan- 
sion of the paper industry. Al- 
though newsprint, book paper and 
writing paper are not among the 
most rapidly growing paper prod- 
ucts, they fill needs which are 
bound to rise as population in- 
creases. Construction, which will 
respond to population growth, in- 
sures an increasing market for 
building paper and insulation; this 
classification now accounts for one- 
tenth of the paper tonnage pro- 
duced annually. 

P And New Markets—More dra- 
matic as a factor in the growth of 
the paper industry is the develop- 
ment of new products and the culti- 
vation of new markets for paper. 

In only the last few years, paper 
containers have largely replaced 
glass bottles for store sales of milk, 
and stronger paperboard has been 
used for boxes that formerly had 
to be made of wood. Experiments 
are now underway that may open 
a lush new field for paper in can- 
ning beer. Paper bathing suits so 
far have been developed only to 
the extent necessary to stimulate 
the imagination of comedians, but 
even this use may lead to another 
vast market for paper as a substi- 
tute for textiles. 

In the development of new and 
improved paper products as a basis 
for expanding the industry’s mar- 
kets, the paper industry relies 
heavily on chemical research. The 
recent conference at the Institute 
of Paper Chemistry heard the ex- 
citing suggestion that it may soon 
be practicable to use synthetic 
fibers, rather than vegetable fibers, 
in the manufacture of paper. Un- 
doubtedly this would impart to 
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paper—just as synthetic fibers have 
imparted to textiles—a whole range 
of new qualities and would open 
the way to new uses and new mar- 
kets for paper. . 

> Need Raw Materials—The ex- 
pected growth of the paper indus- 
try over the next 20 years will bring 
with it some enormous problems 
which this industry, and those that 
serve it, must face. On the assump- 
tion that paper and paperboard 
production will double to 50 mil- 
lion tons in 1975, speakers at the 
Appleton conference saw staggering 
increases in the demand for cord- 
wood, water and electrical energy. 

The demand for cordwood, it was 
suggested, would rise to some 57 
million cords a year. Growth rates 
for timber would require a land 
area of 135,000 square miles—five 
times the forest area now owned 
or leased by the paper industry—for 
continuous operation of the indus- 
try. 

Water requirements would rise 
to 10 billion gallons a day, more 
than the total amount of water 
used for all purposes in the State 
of New York in 1950. Electrical 
energy needs might approach 50 
billion kilowatt hours a_ year, 
roughly one-fourth the amount 
used in all manufacturing in 1952. 

These mounting demands on 
resources, some of which will be 
subjected to severe pressure from 
other industries, underline the ne- 
cessity of research aimed at conser- 
vation and more efficient use of 
materials. Genetics will help in 
increasing the yield of forest lands. 
Chemistry should aid in improving 
control over insects, disease and 
fire. Chemistry will also play a 
great part in efforts to increase the 
utilization of wood, only 40 per- 
cent of the tree (by weight) now 
finding its way into paper. 
> Hope for Water—The water prob- 
lem is not one of dead loss. Actu- 
ally, less than 1% of the water 
used in manufacturing ‘paper is 
lost in the form of vapor; the rest 
is returned to streams. Multiplied 
paper production, consequently, 
will not mean that any considerable 
amount of water will vanish. 

However, the questions of dis- 
tribution and condition of available 
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Top ion exchange performance is symbolized by 
clear Nalcite ion exchange microspheres which 
picked up and reflected Nalco trademark while 
being photomicrographed in NaJco Laboratories. 
Halftone from unretouched photo. 


NATIONAL ALUMINATE CORPORATION 


\6236 West 66th Place 7 Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 





A y y 
PRODUCT 


When you use Nalcite resins, you take advan- 
tage of Nalco’s Jong and broad experience in 
water and process technology. 











If yout industry ot operation is here es 


water are very serious ones. Chem- 
ical research may provide the 


PAPER MANUFACTURING answers in the form of economical 


methods of treating water for re-use 


PETROLEUM REFINING, PRODUCING by-the paper industry and of com- 


batting pollution to preserve water 


PUBLIC UTILITIES for other users. 

In the matter of electrical energy, 
RUBBER PROCESSING AND PRODUCTS much of the power now required 
SOAP MANUFACTURING is for the refining process. ‘The 


question was raised at the Appleton 


SUGAR REFINING conference of whether chemical 


and biological processes might be 


RAILROADS substituted for present mechanical 
techniques, yiclding a saving in 
TANNERIES ; energy requirements. 
PROCESSING Chemical treatment through the 
TEXTILE PRODUCTION, chemi-groundwood process, it was 
reported, now saves perhaps 50% 
of the energy otherwise needed in 
the grinding of wood. Research on 
fiber treatment would benefit the 


There's 2 Sylphon Control t0 give you dependable, paper industry not only by holding 


down its huge energy requirements 

4 } but also by adding further to the 
cost-saving regulation of temp erature development of the new and im 
proved products which are so im- 


or pressure eeee help improve yout operations portant in the industry’s growth. 


American Dip Not 
Followed Abroad 


lor more than a year countries 


@ Fulton Sylphon sup- 
plies a complete line of 


controls for temperature of the Free World have lived in 
; dread of a U.S. business recession. 


ofr pressure, for a wide Because of the importance of this 
country in world markets and 
memories of what happened in 
1929, 1937 and 1949, it has been 
taken for granted that even a mild 
Control that will help slump here would have calamitous 
effects on other economies. 

you do a more efficient o y The experience in 1949 was 
: ; ; particularly frightening. At that 
job, make cost-savings ,—a - time a mere leveling off in the rise 


variety of uses. Let us 


helpyou select aSylphon 


of U. S. national product and a 


; infor- en 
too. For helpful info drop of 10% in industrial produc- 


mation. please write for tion was enough to cause severe 
economic quakes abroad. 


Catalog PC-D. Haunted by these precedents, 
foreigners have conjured up the 
spectre of mounting unemployment 


and new currency troubles—all 

throatening their hard-won gains 

ore a ow toward internal recovery, freer in- 
S ternational trade and convertible 


currency. 


CONTROLS COMPANY Plt Didn't Happen—Today the 
© U. S. recession is a reality. Rise in 


national product has not only 


FULTON SYLPHON DIVISION ¢ KNOXVILLE 1. TENN. leveled, but slipped a little. Indus- 
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trial production index is down 
about 10%. American imports dur- 
ing the first quarter of this year 
were off about 10% from the first 
quarter of 1953—about the same 
decrease experienced in 1949 over 
1948. 

Yet the dire predictions of the 
effects on the rest of the world 
have not been borne out. With 
a few minor exceptions, as shown 
graphically above, industrial recov- 
ery abroad has held up or moved 
ahead. Similarly, economic condi- 
tions are looking up in many non- 
European countries, including 
Australia, India and South Africa. 
> Why?—According to the Na- 
tional City Bank of New York, 
which prepared this study, there 
are six major reasons why the pre- 
dictions went haywire. 

e Expectations of the impact 
of a business decline on American 
imports were probably exaggerated. 

e¢ European monetary condi- 
tions are much better than in 1949. 
Inflation has been checked, prices 
are more competitive in world mar- 
kets, money is sounder and cur- 
rencies are fortified by large re- 
serves. 

e Production in Western 
Europe rests on a broader base. 
Elimination of rationing, tax re- 
ductions and relaxation of credit 
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This 
Casting 














Casting weight 
21,000 pounds 


Shipping weight 
14,000 pounds 


Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 


Record! 


Irs the weight rather than the Ni-Cr content that's the record. 






We've cast many a piece with such a high Ni-Cr combination. But this represents 






the largest casting we have ever made. And it took careful scheduling of our 





entire battery of electric furnaces, with a double melt from two smaller furnaces. 






Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 






Then rough-finishing to specifications. 






The significant fact is that this casting, the first of this size we have ever produced 





and destined for a most important high priority processing job, passed inspec- 






tion with flying colors. There was no reject here. It is indicative of the skill of our 





metallurgists and foundrymen in turning out high alloy castings. 






If you are looking for this kind of service, make Duraloy your casting source. 


rit DURALU COMPANY 
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-.-.@ Multi-Tier will do the same for 
your products, too:r. .. CONVERTS 
your heating, cooling, drying, and similar operations 
from batch to continuous processing. PROCESSES your products 
under exact time, temperature, and atmospheric 
control. HANDLING reduced to minimum. 


B seve: floor space — makes profits from unused overhead 
space — ample headroom. 


Multi-Tier trays convey products through processing cycles of 10 
minutes to 10 hours without jar or jolt. 
Automatic or manual loading and unloading. 


Trays always perfectly level — permanently attached to 
positive chain drive. Custom built to fit your product. 


New 8-page bulletin tells how a Mulfi-Tier will 
make your products best, for less. Write today. 


J. W. GREER COMPANY 





Wilmington, Massachusetts 
Sales Engineering Offices: New York, N.Y., Chicago, 
Ill, San Francisco, Calif. 
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ECONOMICS ... 


restraints have given freer rein to 
consumption. 

e¢ Other countries have be- 
come less dependent upon U. S. 
imports and exports. They are 
trading more with each other. 

¢ The so-called “terms of 
trade” have been in the favor of 
European countries. Prices of 
manufactured goods which bulk 
large in European exports have 
been higher, relatively, than prices 
of food-stuffs and raw materials 
which bulk large in imports. Thus 
exchange positions have been 
strengthened. 

¢ And highly important has 
been the continued outpouring of 
American funds for travel and 
other private services, economic aid 
and support of our military efforts 
and those of our allies. 

In sum, then, the notion that 

a mere ripple on the surface of the 
U. S. economy is enough to pro- 
duce tidal waves elsewhere has been 
dispelled. The Free World has 
stood the test well. 


Chemicals Bulk Large 
In Investment Houses 


America’s chemical industry is 
one of three major U. S. industries, 
whose shares are most widely held 
by 175 investment companies with 
combined assets over $5.5 billion. 
This fact is but one of a multitude 
in the 1954 edition of “Investment 
Companies,” issued annually by 
Arthur Wiesenberger & Co., mem- 
ber of the New York and American 
Stock Exchanges. 

As of Dec. 31, 1953, chemical 
industry shares held by the invest- 
ment firms amounted to 5,100,000 
with a value of $284 million. Of 
the other two leading industries, 
petroleum has 16,000,000 shares 
with a value of $723 million and 
utilities, 29,200,000 shares valued 
at $950 million. 

Three major reasons are given 
for selecting chemical stocks: above 
average growth over past years; 
strong working capital positions 
and relative earning power stability; 
relative assurance of continued 
strong, well-above-average growth 
indefinitely in the future. 
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Naugatuck Expects 25% 
Sales Increase by 1956 


Celebrating its fiftieth birthday 
this year, the Naugatuck Chem- 
ical Division of U. S. Rubber Co. 
is enjoying the fastest growth of 
its career. Production is now valued 
at more than $100 million a year, 
125% greater than in 1946, 250% 
above 1940 and 500% over 1935. 

The current expansion program, 
says John E. Caskey, vice-president, 
will add about 50 million pounds 
of nitrile rubber, plastics and agri- 
cultural chemical production to 
the division’s annual capacity be- 
fore the end of 1954, bringing 
total capacity to more than 600 
million pounds of chemical prod- 
ucts. This, he feels, gives the divi- 
sion a good chance to increase 


sales volume 25% by 1956. 


CONSUMPTION INDEX... 


CONSUMPTION... 
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Business Activity (May)... .274.0 


Chemical Consumption 


April March 
(Prelim.) (Rev.) 





Index 278.4 289.3 
Perttlizer ....>... ‘71,30 75.98 
Pulp & paper..... 30.85 32.41 
Petroleum ref. ... 26.57 27.91 
lron & steel...... 12.79 13.37 
ee on 2653 25.32 
GIONS kde ae sw Bae 25.19 
Paint & varnish... 30.05 28.33 
TOME bse vas 9.84 10.35 
Coal products .... 9.76 10.66 
re 3.90 3.86 
Explosives ...... 810 7.94 
a, ee 5.95 6.20 
PHO sas bce 20.73 21.79 
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«we licked those 
long ago ... with 


AIRETOOL 


tube 
cleaners 
and 

tube 
expanders” 


When production lags, profits 
quickly go down! Keep your 
production at high levels by 
eliminating expensive shut- 
downs due to tube failure... 
simply and easily . . . by using 
Airetool Tube Cleaners and Ex- 
panders regularly, to keep your 
tubular equipment at peak 
efficiency. Powerful Airetool 
motors permit the use of any 
combination of cutter, drill or 
brush cleaner heads; safely, 
completely removing all types 
of scale, coke, or other foreign 
deposits from straight and 
curved tubes of any diameter or 
radius. If your tube problems 
are causing your production 
worries, our tube maintenance 
experts can help you! Write to 
us today. 

There’s an AIRETOOL Tube Cleaner 


and Tube Expander for Every Type 
of Tubular Construction. 


Aad ih 
AIRETOOL 


MANUFACTURING COMPANY 






Alretool 
Series 6000 
motors have 
ball-bearing thrusts 
front and rear... reduc- 
ing friction to give more 
power. ''Slip-fit’’ construc- 
tion... no tools needed. 
Single expansion-type 
cutter head rapidly and 
thoroughly cleans coke 
from straight tubes. 




































’ 






Tube ends in condensers 
and heat exchangers are 
automatically rolled to 
consistently accurate, 
tight joints with the Aire- 
tool Automatic Tube Ex- 
pansion System. Precise 
control eliminates over- 
expanding of tubes and 
distortion of tube sheets; 
provides maximum bond- 
ing to insure trouble-free 
tube joints. 



















SPRINGFIELD, OHIO 









REPRESENTATIVES: 
Representatives in principal cities of U.S.A., Cana- 
do, Mexico, South America, England. 


BRANCH OFFICES: 


New York, Philadelphia, Chicogo, Tulsa, Houston, 
Baton Rouge 
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FOR THE 
CHEMICAL AND 
METALLURGICAL 

INDUSTRIES 


Sheet, Foil and Ribbon, pure and in al- 
loy. Seamless Tubing. Laboratory Appa- 
ratus and Process Equipment. 


Karat Golds. Fine Gold Anodes. 


\ ] 
Ges 


at 


Laboratory Wares of all description. 


Stills, Retorts, Electrodes and other 
Special Process Equipment to order. 


Sheet, Wire, Tubing, Gauze and Fine 
Foils. 


Fine, Sterling and Coin. Sheet, Wire, 
Circles and Foil. 

Fine Silver Anodes. Rolled, Cast or in 
Shot Forms. 

Silver Brazing Alloys and Fluxes for 
every industrial requirement. 


Platinum Metal Catalysts—Concen- 
trated forms and on carriers. 


Salts and Solutions. 





Palladium, Iridium, Osmium, 
Rhodium and Ruthenium. 











We pay highest prices for scrap platinum and also have facilities 
for prompt recovery of spent platinum and palladium catalysts. 
WE INVITE YOUR INQUIRIES AND WILL BE GLAD 
TO SEND THESE FOLDERS ON REQUEST: 
C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts’’. 


THE AMERICAN 
PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., 
NEWARK 5.N. J. 


THIS MONTH’S 


Names tn 





Carl F. Prutton 


Vice president and_ technical 
director of the Chem. Div., Food 
Machinery & Chemical Corp., 
N. Y., Dr. Prutton was formerly 
head of the Dept. of Chemistry 
and Chem. Eng. at Case Inst. of 
Technology. He was later associ- 
ated with the WPB, Dow Chemical 
Co., Lubrizol, and finally Mathie- 
son Chem. Corp., of which he was 
vice president and director of engi- 
neering and research operations. 


Walter J. Reppe—West German 
professor of chemistry who will 
visit Carnegie Inst. of Tech- 
nology in October under a grant 
from the Koppers Co. Dr. Reppe 
is a director of Badische-Anilin & 
Soda-Fabrik A. G., Ludwig- 
shafen, Germany (one of three 
companics formerly constituting 
I. G. Farbenindustrie). His chem- 
ical discoveries, especially in 
acetylene processing, have been 
widely recognized throughout 
the scientific world. 


Frank L. LaQue—Vice president 
and manager of Devt. and Re- 
search Div. of the International 
Nickel Co., succeeding Thomas 
Hi. Wickenden, who continues 
as consultant to the company. 


William T. Cave—Group leader 
in charge of spectroscopic activ- 
ities in the chem. research dept. 
of Monsanto’s Research and 
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Eng. Div. in St. Louis. 


CHEMICAL E-NGINEERING 













lhe News 





P. Shaw 






Thomas P. Turchan—Manager of 
° manufacturing for American 
Cyanamid Co.'s agricultural 
chemicals division. 





Roy S. Ericson—Assistant manager 
of tech. service dept. in the 
Mich. Alkali Div. of Wyandotte 
Chem. Corp. 


Donald A. Buchanan and Clement 
H. Darby Jr.—Recent chemical 
engineering graduates appointed 
to the staff of Hooker Electro- 
chemical Co., Niagara Falls. 


PUMP SHAFT 





John T. Cox, Jr. and W. Whitney 
Weinrich—Consulting chem. en- 
gineers in rubber, chemicals and 
petro-chemicals field, establish- 
ing an office at 1518 K St. NW, 
Washington, D. C. 


Kenneth Kasschau—Manager of 
engineering of the new atomic 
energy projects dept. of the 
American Locomotive Co. 









. W. Zabor—Assistant to W. K. | 
Menke, vice pres. in charge of 
chemicals, Pittsburgh Coke & 
Chem. Co., Pittsburgh. 


T. S. Carswell—Elected director of 
Commercial Solvents Corp., of 
which he holds title of vice 
president in charge of biochem- | 
icals. 


Walter Murken—Production man 
ager, Quaker Rubber Corp., 
division of H. K. Porter Co. Inc., 
Philadelphia. 


Edgar W. Engle—Manager of | 
cemented carbide products engi- 
neering, Carboloy Dept. of Gen 
eral Electric, Detroit. 


FE. O. Ohsol—Director of research, 
Pittsburgh Coke & Chem. Co., 
the office held previously by Dr. 
Zabor. 


. Walter W. Bolton—President of 
Dryomatic Corp., succeeding 
W. B. Heinz, who will continue 
to serve on the board of directors. 
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CHEMPRO TEFLON 
SEAL CAGES | 


for lubricating 
or cooling 
stuffing 

box packing be 


















Flexible Chempro Seal Cages do not score the shaft as do two-piece 
metal lantern rings or other types of metal seals. They save the 
expense of replacing badly scored shafts in pumps and other proc- 
essing equipment operating continuously at high speeds. 

Machined in a single piece, Chempro Seal Cages snap easily over 
the shaft and fit snugly. No chance of movement or vibration even 
at very high shaft speeds. Their tough construction prevents bend- 
ing or collapsing under extreme gland pressure. 

For corrosive service, they are unbeatable — lasting many times 
longer than metal rings. They withstand continuous contact with 
acids, organic solvents, thionyl chloride, etc. — at normal and ele- 
vated temperatures. 

Chempro Teflon Seal Cages are made in a wide range of sizes to 
fic most shaft diameters and stuffing box bores. 

















Write for complete Chempro Packing and Gasket Catalog. 





* du Poat’s trademark for its tetrafluorethylene resin f 






CHEMICAL & POWER PRODUCTS, INC.— 


The Original Fabricators of Teflon Packings and Gaskets 
“5 Broadway, New York 4, N. Y. 
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Shown here is a light-weight, easily-erected PLA- 
TANK stack which handles fume exhaust at the new 
thorium plant of the Lindsay Chemical Co., West 
Chicago, Ill. 

The stack has a 44” diameter, is 69’ long in- 
cluding 90° elbow, cross run to fan chamber and 
riser beyond fan. There are inlets from three floors 
to handle exhausts from individual tank systems. 
Stack was prefabricated with flanges for fast in- 
stallation. 

PLA-TANK STACKS may also be the answer to 
your problem of venting corrosive fumes — inside 
or out. Consider these many advantages. 

. manufactured from long-life, resin-bonded 
glass fiber laminate 

. . » resistant to a wider variety of fumes and 

temperature than ever before 
... mot affected by extremes in weather 
. . « light weight, easy to install; need less 
rigging and support; save handling, freight, 
shipping charges 
. competitively priced; available in diame- 
ters to 60” 


Let us help you solve your problem the modern 
way = with PLA-TANK STACKS. Write today 
for free data sheets. 





NAMES... 


Mr. Bolton was formerly affili- 
ated with Du Pont at its Savan- 
nah River Atomic Energy Proj- 
ect. 


William Engs 


Assistant to the president of 
Stauffer Chemical Co., N. Y. Mr. 
Engs held the position of manufac- 
turing manager of the Agricultural 
Chem. Div. of American Cyan- 
amid, with which he had been asso- 
ciated since 1941. He has a mas- 
ter’s degree in chem. eng. from 
MIT and is a member of AIChE 
and ACS. 


T. C. Keeling Jr.—Assistant vice 
president of the chemical divi- 
sion of Koppers Co. Inc., Pitts- 
burgh. Mr. Keeling is rejoining 
Koppers after 14 months with 
the Mathieson Chem. Corp. 


Semon H. Stupakoff—Vice pres- 
ident of Carborundum Co., 
Niagara Falls, formerly president 
of Stupakoff Ceramic and Mfg. 
Co. of Latrobe, Pa., which is 
now a division of Carborundum. 


Robert S. Price—General manager 
of Seiberling Rubber Co. plas- 
tics division; previously he was 
associated with B. F. Goodrich. 


Orville E. Isenburg—General man- 
ager,. Harmon Colors, B. F. 
Goodrich Chem Co., Haledon, — 
N. J. 


Owen M. Cornell—West Coast 
manager of Paper Chem. Dept., 
American Cyanamid Co, in 
Portland, Ore., replacing J. E. 
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Garrison, who is retiring from 
the firm but will continue on a 
consulting basis. 


R. K. Walters—Assistant manager 
of the manufacturing engineering 
dept. of Shell Chem. Corp., 
N.Y. 


Morse G. Dial 


President of Union Carbide and 
Carbon Corp. and recipient of the 
honorary degree of doctor of engi- 
neering from Stevens Inst. of Tech- 
nology, Hoboken, along with Vice 
Admiral Edward L. Cochrane 
(USN retired), vice president of 
MIT. 


H. E. Carter—Head of the Dept. 
of Chemistry and Chem Eng., 
University of Illinois, effective 
Sept. 1. Dr. Carter, now head 
of the biochemistry division, will 
succeed Roger Adams, who is 
retiring as head but will continue 
his research activities. A sym- 
posium honoring Dr. Adams will 
be held at the University on 
Sept. 3 and 4. 


C. P. Boutte—Chief engineer of 
Shell Chem. Corp., superintend- 
ing construction of the new plant 
at Norco, Louisiana. 


Donald B. Benedict—Works man- 
ager of Carbide and Carbon 
Chemicals Co., a division of 
Union Carbide and Carbon. 


R. H. Wellman—Assistant man- 
ager of Fine Chemicals Dept. of 


These are Cochrane products 


...for Process and Boiler Feed Water Applications 


WATER CONDITIONING EQUIPMENT 


@ HEATERS AND DEAERATORS 
Decerating Heaters « Cold Water Decerators « Open 
Feed Water Heaters ¢ Metering Heaters * Marine 
Decerators * Decerating Hot Water Generators 

@ WATER SOFTENING EQUIPMENT 
For Process and Boiler Feed Applications « Hot Process 
Water Softeners * Chemical Feeding Equipment « Hot 
Lime — Zeolite Softeners ¢ Chemical Proportioners 
Deaerating Water Softeners « Rapid Reactors « Zeolite 
Softeners ¢ Dealkalizers ¢ Demineralizers « Decarbon- 
ators & Degosifiers * Salt Splitting By lon Exchange 

@ FILTERS 
Pressure Filters « Oil Removal Filters ¢ Filtering Materials 


@ CONTINUOUS BLOWOFF SYSTEMS 
Flash Tanks * Somple Coolers « Heat Exchangers 





STEAM SPECIALTIES AND DRAINAGE EQUIPMENT 


@ MULTIPORT RELIEF VALVES 
Positive Action for Pressure and Vacuum Relief « Atmos- 
pheric Relief Vaives ¢ Foot Valves * Bock Pressure Valves 
Condenser Relief Valves ¢ Water Check Valves « Flow 
Valves 

@ CONDENSATE DRAINAGE EQUIPMENT 
Multiport Droiners « Dischorgers ¢ C-B Condensate 
Return Systems 

@ SEPARATORS AND PURIFIERS 
Steam Purifiers © Steam & Oil Separators ¢ Receiver 
Separators 

@ LIQUID LEVEL CONTROLLERS 
Internal Pilot Actuated Regulating Valves « Float Boxes 

@ MISCELLANEOUS 
Sight Glosses ¢ Exhaust Heads 


Cochrane 


CORPORATION 
0000 17th STREET, PHILADELPHIA 32, PA 


Representatives in 30 principal cities in U.S.; Toronto, 


A complete comple- 
ment of water 
conditioning equip- 
ment, manufactur- 
ed by a single 
company... 
under a single 
responsibility. 
Cochrane will be 


glad to help you 


choose the right uni 


for your needs. 


Call us today. 


Conada, Mexico City, Mexico; Paris, France; Havana, Pottstown Metal Products Division— 
Cubo,; Coracas, Venezuela; San Juan, Puerto Rico, Custom built carbon steel, alloy and non- 
Honolulu, Hawaii. ferrous products 


Name 


t 


C 100,18 
Se OO I RS A MS GP he ey ee ty ee ee Ge 


COCHRANE CORPORATION 
3113 No. 17th ST., PHILADELPHIA 32, PA. 


Send me a copy of Publication 4520-A on Zeolite Softeners. 


Es eae 








Compony 


Address 





City 


Zone____State__ 





Demineralizers , Hot Process Softeners . Hot Zeolite Softeners + Dealkalizers 





Carbide and Carbon Chem. Co. Reactors . Deaerators . Continuous Blow-Off . C-B Systems . Specialties 
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MM len of 


BALL JOINTS /Y | 
/ = 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 


When you need movable 
joints in piping handling 


SULFURIC ACID 


THE BARCO BALL JOINT is one of the 
most useful, most versatile fittings ever de- 
veloped to provide flexibility in piping. The 
above photograph shows two stainless steel 
Barco Ball Joints used in making an exten- 
sion type unloading line for sulfuric acid at 
a steel mill. This is but one of many installa- 
tions in industry where Barco joints are 
used in handling corrosive acids, alkalies, 
solvents, steam, oil, air, gas, water, and 
practically all other fluids, including white 
fuming nitric acid. 


BARCO BALL JOINTS offer many 
advantages over ordinary types of joints or 
flexible connections. When you want to be 
sure of getting SAFE, long-lasting, trouble- 
free installations, specify BARCO! Ask our 
engineers for recommendations. Worldwide 
Sales and Service. BARCO MFG. CO., 
5161 Hough St., Barrington, Illinois. 
In Canada: The Holden Co., Ltd., Montreal. 


@ ASK FOR BULLETIN No. 215 ice 
% 


BARCO 


QUICK 
FACTS 


1. NO METAL-TO- METAL 
CONTACT BETWEEN MOVING 
PARTS. An important Barco 
advantage where corrosive 
chemicals are present, either 
externally or internally. 


2. CHEMICALLY INERT GAS- 
KETS. Barco offers a choice of 
seven types of gaskets includ- 
ing No. 11-CT for corrosive 
service. No lubrication 
required. 


3. STAINLESS STEEL BODIES. 
Also regularly furnished in 
Malleable tron, Steel, Bronze, 
Aluminum. Other special and 
alloy joints to order. 

4. MAXIMUM FLEXIBILITY. 
Up to 40° side flexibility with 
360° rotating movement. 

5. PRESSURE SAFE! FIRE- 
PROOF! Unequalled for 
SAFETY where flexible con- 
nections are required. 

6. MANY STYLES AVAILABLE. 
Angle or straight; threaded 
or flanged connections. For 
pressures to 7,500 psi; tem- 
peratures to 1000°F. 15 dif- 
ferent sizes. 4" to 12”. 


68 ' 
ay’ 


ey 


BALL, SWIVEL, SWING, AND REVOLVING JOINTS 
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John M. Olin 


New board chairman 
and new president of the new- 
est—and fourth biggest — 
chemical company, Olin Ma- 
thieson. 


Well may the two gentlemen pic- 
tured above smile happily. They’re 
both used to doing things in a big 
way, and they’ve recently put over 
what amounts to the biggest “deal” 
of their careers. 

The just-completed merger of 
Olin Industries, Inc. and the 
Mathieson Chemical Corp. into the 
fourth biggest chemical firm, Olin 
Mathieson Chemical Corp., marks 
a giant step in a long march of ac- 
quisition and diversification by 
both firms. Sparking these marches 
are two ambitious, forceful, aggres 
sive men, Olin’s John M. Olin and 
Mathieson’s Thomas S. Nichols. 

John M. Olin graduated from 
Cornell University in 1913 with a 
BChE and went right to work in 
one of his father’s many companies, 
Western Cartridge Co. He was the 
first formally trained technical man 
to join the organization—starting in 
as company chemist. 

An avid hunter and marksman 
even then, John saw a need for and 
developed a new, progressive-burn- 
ing, smokeless powder which, to- 
gether shorter “shot string,” upped 
the*range of a shot gun by about 
twenty yards. 

From this invention came the 
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the MM lonth 





H. T. Sharp 





Thomas S. Nichols 


well-known Super-X shot-gun shells 
whose popularity pushed Western 
up among the top U.S. shell manu- 
facturers. 

He stepped briskly up through 
the ranks at Western and when 
that company bought out the Win- 
chester Repeating Arms Co, he be- 
came its president. When he took 
over the reins at Winchester, he 
found the company in the red to 
the tune of some $8 million. His 
sound, heads-up management soon 
changed the tune and in a little 
over a year the company was oper 
ating at a profit. 

This display of management gen- 
ius was only a prelude for John 
Olin. Soon thereafter his father 
began to withdraw from active par 
ticipation in the affairs of the com- 
pany and John took over—just in 
time to lead the tremendous ex- 
pansion necessary to provide small 
arms and ammunition for World 
War II. 

In 1944, all of the many Olin- 
owned or controlled companies 
were consolidated into Olin Indus- 
tries, Inc. This paved the way for 
greater diversification, which even 








when you install 


e ® 


You'll marvel at the proportion of 

floor space used to blower — by 

this ne ged designed, highly 

dependable unit. The Standardaire Blower 

is precision manufactured to move more 
as or air with less wear than other 
lowers of equal size or weight... 

and does it with less maintenance 

and power costs, too. 


The Standardaire Blower employs the 
proved principle of compressing gas 

or air on a modified adiabatic cycle. 
This enables Standardaire to offer you 

a wider range Me paso with less 
internal losses. High pressure gases 

and air are confined to the discharge end 
of the blower, because of the continuous 
sealing — throughout the entire 
length of the Standardaire accurately 
machined rotors. Thus, leakage lines 
are shorter, and shock-pockets of air 

or gas eliminated. 


Write today for further information 


on Standardaire Blowers... get your copy 
of the new Blower bulletin. 


BLOWER-STOKER DIVISION 


tually brought the company into 
the paper industry (it supplies 
about 60% of the cigarette paper 
market) cellophane and gas and oil Read Standard also manufactures a 
+e complete line of chemical mixers 
production. dichtvemsinne Galadaaell nap 

In the little free-time that is left For information write, 
to him from his many administra- Read Standard Corp., York, Pa. 


tive duties John enjoys nothing 


READ STANDARD ° egies 


CORPORATION 
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\CENTRIFUGAL 


Seem / 


Optional Loatiunes MAKE 
IT WIDELY ADAPTABLE 


From a tough liquid handling problem to pumping just plain water, the 
new Deming Fig. 4011 series end suction centrifugal pump is “matched 
to the job” with the proper liquid end and proper power end. 


Many years of experience in centrifugal pump design have been incor- 
porated in this pump to make it an outstanding addition to the Deming 
line of centrifugal pumps. Some of the many features are: — 


Semi-open, non-clogging type impellers of extra heavy, three-vane con- 
struction; available with wiping vanes for handling special liquids. 


Deep packed stuffing box with grease or water lubrication is furnished 
as standard construction. For special applications, various other types of 
stuffing box construction can be furnished including mechanical seals. 


New four-piece separate liquid end assembly permits special construc- 
tion in corrosion-resistant metals with the power end of standard material. 
Other optional features for abrasive or other special services can 
be supplied. 

Sizes range from one through five-inch discharge with capacities up to 
1000 gallons per minute and maximum heads up to 250 feet. Units are 
available with electric motor (as illustrated), gasoline or diesel engine 
driven, with pulley for belt drive or pump only. 


Write for new Bulletin No. 4011 which contains complete 
details, illustration of construction and performance data on 
Fig. 4011 Deming End Suction Centrifugal Pumps. 


THE DEMING COMPANY 
525 Broadway °* Salem, Ohio 











NAMES eee 


better than hunting. A sportsman, 
as well as a fine marksman, he also 
works hard to increase the coun- 
try’s supply of game. 

Although Olin and Tom Nichols 
have been close personal friends for 
years, their first joint business ven- 
ture was undertaken about a year 
ago when Olin Industries and 
Mathieson formed the Matholin 
Corp. to make and sell hydrazine.* 

The new partners hit it off right 
from the start. If Tom Nichols had 
a world of respect for John Olin 
and his achievements with Olin In- 
dustries, the feeling was certainly 
mutual. 

Only 45, Tom Nichols’ career has 
been truly meteoric. After leaving 
Cambridge High School in his na- 
tive Maryland, he wasted no time 
in getting into the chemical indus- 
try. His first job was with the 
Du Pont Co. in Newark, N. J. By 
the time he was 24 he had worked 
his way to assistant sales manager of 
a Du Pont subsidiary company in 
New York. 

He had been too busy being a 
success in business to take time out 
to go to college as a regular student, 
although he did attend night classes 
at the University of Pennsylvania. 

In 1937, he left Du Pont to be- 
come vice president and director of 
Prior Chemical Corp. His vigorous 
leadership was a big factor in the 
considerable expansion which this 
small but successful company un- 
derwent in the following few years. 

His abilities were beginning to be 
recognized more widely, and, even 
before Pearl Harbor, the govern- 
ment was calling on him for advice 
on matters pertaining to the chemi- 
cal industry. When the war began 
he went to Washington to become 
one of the government’s top $1 
a-year men. 

Tom’s contributions went even 
beyond his work on the War Pro- 
duction Board and the various over- 
seas missions in which he partici- 
pated, for he was the author of the 
plan to rotate top industry execu- 
tives in government positions. This 
plan of bringing experienced ad- 


*Incidently, hydrazine was the sub- 
ject of John lin's senior research 
project when he was studying chemical 
engineering at Cornell. 
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ministrators into top government 
posts for a definite length of time 
was a tremendous aid to the coun- 
try in that period of total mobiliza- 
tion. 

After the war, he returned to his 
varied industrial interests, including 
Prior Chemical, which he again be- 
gan to reorganize and expand. 

In April 1948, at the age of 38, 
he was elected president of Mathi- 
eson and in July of the same year 
he became chairman of the board. 
At that time the company was pri- 
marily an alkali producer, albeit one 
of the biggest. 

It didn’t take long before the 
force and vigor of Tom’s dynamic 
personality was felt up and down 
the line and the growth and acqui- 
sitions of the next six years boomed 
the company to a high spot among 
all chemical producers. 

Even the task of building Ma- 
thieson couldn’t keep Tom Nichols 
out of Washington when needed, 
however. During the Korean con- 
flict he served as deputy adminis- 
trator of the National Production 
Authority. He returned to Mathie- 
son in July, 1951, in time to lay the 
foundation for the merger with 
E. R. Squibb & Sons, drug and 
pharmaceutical manufacturers. 

Personable, dynamic Tom Nich- 
ols has been said to have an almost 
encyclopedic knowledge of the 
chemical industry. And he’s par- 
layed this knowledge, ambition and 
lots of hard work into one of the 
top jobs in the industry. 

And he may not be through yet. 
Both he and John Olin have Wall 
Streeters saying that there’s “a psy- 
chological feeling that they want to 
be a second Du Pont.” 


George W. Merck, chairman of 
Merck & Co. Inc., and Henry T. 
Heald, Chancellor of NYU, were 
honored by Newark College of 
Eng. with doctorates in science. 


S. K. Derderian—General manager 
of Metal Hydrides Inc., Beverly, 
Mass. 


Ralph E. Gibson—First vice pres- 
ident of Armed Forces Chem. 
Assn., succeeding Rear Admiral 
Nathaniel S. Prime, retired, who 
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FOR INDUSTRIES 
WHERE HEAT AND 


’», CHEMICAL CONDITIONS 


ARE EXTREME 


Weldforged 


Y ~ STAINLESS STEEL 


— GRATING AND STAIR TREADS 


... ANOTHER BRAND NEW 


\ 


hHERRIGAN SERVICE TO INDUSTRY 


STAINLESS STEEL Grating and Stair Treads — new boon to 
industries where grating must withstand acids and corrosion! 
KERRIGAN Weldforged Grating — one-piece, inseparable 
units, made in all types A.I.S.I. and S.A.E. Standard Stainless and 
heat+resisting steels and electronically resistance welded to stand 
up under the severest kind of punishment AND FABRICATED 
TO BE FREE OF ANY “ACID-TRAP” RIVETS OR NOTCHES! 


Kerrigan also offers you a complete custom service: shop draw- 
ings are sent for your approval and grating is fabricated to your 
exact specifications (with finished grating match-marked for 
easy installation). Let us send you detailed information. We 


shail welcome your inquiries on this new Stainless Steel Grating. 


Write to 


KERRIGAN IRON WORKS, Inc. 


General Sales Office — 274 Madison Ave., New York City 








KIRK lum 











Pulp Tank 
prepared for 
Plastic Lining 


offers 
specialized experience in 


STAINLESS STEEL 
FABRICATION 


Stainless fabrication is distinctively different from 
conventional steel working. The Kirk & Blum organization 
has the special knowledge and technique required . . . 

and the experience and necessary equipment for this 
highly specialized type of work. With 47 years of 
experience in sheet metal fabricating, Kirk and Blum 
offers quality workmanship, economical fabrication to the 
most exacting specifications . . . in large or small quantities. 


Complete facilities to 4%" capacity for: square or 
rotary shearing; braking, forming, rolling; punching, 
riveting, drilling; arc, spot and seam welding; 

inert gas and submerged arc welding; grinding and 
finishing. For prompt quotation, send prints 


and details. 


THE KIRK & BLUM MANUFACTURING CO. 
3208 FORRER STREET 
CINCINNATI 9, OHIO 


Literature on request: 


“SHEET and PLATE 
FABRICATION” 


“ELECTRICAL ENCLOSURES” 


aE 








KIRK“ GlLum 








METAL FABRICATION 


We Bring Your Prints to Life 
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becomes president. Dr. Gibson 
is Director of Applied Physics 
Lab., Johns Hopkins. 


Clarence Barbre—Technical adviser 
in agricultural chem. field, Mon- 
santo Co., St. Louis. 


Ralph Martz—Superintendent of 
Diamond Alkali Corp.’s chlorin- 
ated products plant at Pasadena 
(Houston), Texas. 


L. H. Dowell—Control div. man- 
ager for Phillips Chem. Co., 
wholly owned subsidiary of Phil- 
lips Petroleum Co., Bartlesville, 


Okla. 


» Leedy has been promoted to 
replace Mr. Dowell as assistant 
manager of the atomic energy 
div. at Idaho Falls. 


Bruce Jones—Vice president of the 
Panhandle Oil Corp., Wichita 
Falls, ‘Texas; promoted from 
position of refinery manager. 


Albert D. Wagen—Assistant div. 
director of the Milwaukee Paint 
Div. of Pittsburgh Plate Glass. 


George H. Fuller—Head of per- 
fumery and essential oils div. 
of Colgate-Palmolive; formerly 
plant manager of Harriet Hub- 
bard Ayer Inc. 


OBITUARIES 


C. Dudley Armstrong 


Director and former vice pres- 
ident and secretary of the Arm- 
strong Cork Co., C. Dudley Arm- 


strong died early in June in 
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Haverford, Pa. at the age of 65. 
A grandson of Thomas Morton’ 
Armstrong, founder and first pres 
ident of Armstrong Cork, he joined 
the company in 1910 following his 
graduation from Yale. Ile worked 
with Armstrong’s Spanish subsid- 
iary, and subsequently at the 
Lancaster and Pittsburgh locations. 
The Foreign Operations Division 
of Armstrong was revised and 
strengthened under his direction. 


Joseph J. O'Neill, research chemical 
engineer for Goodyear Tire & 
Rubber Co., died at the age of 
35 in Folsom, Pa., after a pro- 
longed illness. Son of the late 
Joseph F. O’Neill, research chem- 
ist for Sun Oil and Sinclair 
Refinery, Mr. O’Neili had spent 
ten years in the paint industry 
as research and development 
chemist. He was an alumnus of 
Drexel Inst. of Technology and 
a member of the ACS. 


Willis G. Green, 39, General Petro- 
leum’s senior chemical engincer, 
died May 23 following a heart 
attack. A resident of Alhambra, 
Calif., he was an expert on air 
and water pollution, serving on 
several committees dealing with 
these problems. 


Emest B. Benger, 68, authority on 
synthetic fibers and films and 
former director of the technical 
division of Du Pont’s Textile 
Fibers Dept. 


Sidney D. Wells, research associate 
at Inst. of Paper Chemistry, 
Appleton, Wisc., died in Balti- 
more on May 17. 


Sam S. Headman, 66, senior partner 
of Headman, Ferguson and 
Corollo, Phoenix, Ariz., passed 
away on May 22. His firm was 
engaged in construction and 
expansion of domestic water and 
sanitary sewer systesas in Phoenix 
and throughout the West. 


Kenneth F. Cooper, 75, retiied 
senior vice-president of Amer- 
ican Cyanamid Co., died sud- 
denly at Cooper Farm in Pine 

Plains, N. Y. 































foo CORROSIVE Cnncéitons fi 


Equip Your 
SAFETY HEADS 
With BSeB 


Rupture Discs! 


Whenever BS&B Safety Heads 
are installed in a location where 
corrosive conditions exist, an un- 
protected metal rupture disc may 
be vulnerable to corrosive attack 
from either the product or the 
atmospheric side—or both. 


The recommended disc to use 
under these circumstances is the 
BS&B Kel-F lined rupture disc, 
which has for more than 3 years 
proven its resistance to corrosive 
attack from strong acids, caus- 


BS-B 









tics, chlorine, etc. Kel-F is a 
trade name for a thermo-plastic 
film of  trifluorochlorethylene, 
which is also known by the trade 
name of Trithene. Discs may be 
specified with the Kel-F lining 
on either or both sides, as your 
conditions may require. 


The use of Kel-F linings in com- 
bination with metals of known 
mechanical and _ metallurgical 
qualities such as Inconel, Monel, 
stainless steel and nickel means 
positive, trouble-free protection 
in highly corrosive applications 
heretofore impossible. 


Thus, through “know-how” at- 
tained by years of experience in 
this highly technical field, BS&B 
has again provided the Process 
Industries with a better safety 
device for the protection of closed 
pressure systems! 

For full information on the BS&B Kel-F lined 
rupture disc and its application to your 


specific problem, consult your BS&B Office 
or Representative ...or write to us direct. 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 
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CORROSIVE LIQUIDS CANT 
HURT THIS INSTALLATION 


Large midwest corn processor installs 


SARAN lined pipe, fittings and valves 


When one of the largest processors of 
corn in the midwest was faced with the 
problem of handling corrosive liquid 
safely and efficiently in an ion exchange 
system, they investigated saran lined 
pipe and fittings. 


They learned that saran lined pipe, fit- 
tings and valves assure tight, leak-proof 
joints, They were convinced that the 
excellent corrosion resistance of strong, 
rigid saran lined pipe would mean 


Dow Chemical Company 
Plastics Sales Department, PL 1163A-1 
Midland, Michigan 


Please send me a copy of your catalog on 
saran lined pipe, valves and fittings. 


Name 
Title 





| Se eS een 
Address___ seidatiana 





longer service and greater dependability. | 
The sum total of advantages offered by | 
saran lined pipe indicated that it would | 


meet the company’s demands for equip- 
ment that would assure uninterrupted 


processing free from the expense and | 
shut- 


“ 


unscheduled 
downs.” Wherever piping with unusual 


inconvenience of 


resistance to most chemicals and sol- | 


vents is involved, install saran lined 
steel pipe. It can be easily cut and 
threaded in the field without need for 
special tools or handling; costly down- 
time can be reduced to a minimum. We'll 
be glad to assist you with installation 
plans. Write THE DOW CHEMICAL COM- 
PANY, Midland, Michigan. 


RELATED SARAN PRODUCTS 


Saran rubber tank lining * Saran rubber 


molding stock * Saran pipe and fittings 


Saran tubing and fittings. 


you can depend on DOW PLASTICS 
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New Unit Operation? 
Sir: 

Your magazine has been part of 
my professional experience since 
college days, and I have read with 
great interest your articles and 
editorials about technical, profes- 
sional and ethical matters. Often I 
have thought of writing you in re- 
gard to some question raised in your 
pages on the American chemical in- 
dustry—an industry which you have 
championed stoutly and valuably 
through the years. 

Your March issue finally did it. 
On p. 178 you have an item: “A 
New Chemical Engineering Unit 
Operation is Born; Continuous 
I'ractional Crystallization Gives 
p-Xylene” (by Phillips Petroleum). 

Your writer may be impressed to 
the extent of trying to create “a new 
unit operation” from a commend- 
able development. However, con- 
tinuous fractional crystallization as 
a unit operation has been practiced 
here and abroad for a great many 
years. As an example I suggest you 
look at the flowsheet in American 
Potash & Chemical Corp.’s bulletin 
“Chemicals for Industry and Agri- 
culture.” 

Having spent the greater part of 
my professional life with crystalliza- 
tion problems (including continu- 
ous fractional crystallization) it is 
my opinion that the unit operation 
of crystallization is a stepchild of 
the profesison. It is not even men- 
tioned in Walker, Lewis and Mc- 
Adams’ “Principles of Chemical 
Engineering.” 

What is a salting-out evaporator? 
Is it a crystallizer unit without con- 
trols, and should the term be evapo- 
rator-rystallizer? What is a me- 
chanical crystallizer then? And so 
on. 

In other words, it is time, accord- 
ing to our point of view, that the 
terminology for the unit operation 
of crystallization be clarified. 

Hans SvANOE 
Struthers Wells Corp. 
Warren, Pa. 


® Yes, we did describe Phillips’ p-xylene 
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process as the new unit operation of 
continuous fractional crystallization. 

Our definition is based on the under- 
standing that a continuous mass trans- 
fer takes place between crystals of ever- 
increasing purity flowing countercurrent 
to a solution of eutectic composition. 

By analogy we feel that the continu- 
ous deposition of crystals in a chamber 
(such as in the manufacture of phthalic 
anhydride) cannot be called continuous 
fractional crystallization any more than 
the flashing off of one component from 
a still pot can be called a continuous 
fractional distillation, even if bottoms 
are withdrawn continuously 

We agree with Mr. Svanoe that it’s 
high time to clarify the terminology 
for the unit operation of crystallization. 
Any constructive ideas?—Fd. 


More on Capitalized Costs 
Sir: 

While reading F. C. Jelen’s very 
interesting article “Next Time Use 
Capitalized Costs” in your Febru- 
ary issue, I noticed that with a few 
exceptions there was a consistent 
difference of 1,000 between the 
values of F and G in Tables I and 
II (p. 201). 

Picking up my trusty Log-Log 
Decitrig (on which all the scales 
except the C and D have been 
gathering dust for lo, these many 
years), I checked the figures given 
for these exceptions and found that 
even in these cases the difference 
should have been very close to 
1.000. The following values were 
in error: 


Shown Should 
As Be 


F(50,3%) 1.326 1.295 
G(20,6%) 0.5531 0.453 
G(5,8%) 2.082 2.131 
G(10,16%) 0.300 0.293 


Curious as to why the differences 
between F and G should be so uni- 
formly close to 1.000, I checked 
algebraically and found there is a 
very good mathematical explana- 
tion: 


F =(1+9)"/[((1+)*—1) 
G=1/\(14+1)"—1} 
P —G =[(1+4(" —1) (1 +4)" —1) =1.000 


Because of this simple relation- 
ship between the two factors, Table 
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| 
wersatile 


adaptabi lity 


eee for all fine filtering 


ry | 


Versatile adaptability make 
this filter the logical choice 
of filtration engineers for 
difficult filtering problems. 


Every filtering job usually presents an individual problem involv- 
ing a combination of various kinds of screens, papers and filter 
aid. Frequently temperatures are encountered that call for a 
brine or steam jacketed tank. Linings; plastic or rubber may be 
needed, with tank and plate metals to fit the product such as 
mild steel, monel, nickel, stainless steel, bronze or Hastelloy. 
Constructed te meet ASME specifications when required. 

All these structural and material combinations are easily 
achieved with the Sparkler Horizontal Plate filter. 

No fibrous adhesive material is ever required to hold the filter 
cake on the horizontal plate. The cake is firmly supported on the 
plate with no danger of cracking or slipping even with a variation 
in pressure or a complete shutdown in the filtering operation. The 
patented Sparkler scavenger plate filters almost the last drop in a 
batch, and allows practically a complete recovery of the product. 

Constant filtering quality is maintained from start to the end 
of the cycle, no break through can occur in a Sparkler Horizontal 
Plate filter. 

What other filter can match this versatility and positive per- 
formance under a wide variation of filtering conditions? 

Place your filtering problem in the hands of our filtration engineers. They have 


developed many successful methods of filtering difficult materials and may be 
able to prescribe a solution to your problem without wasteful experimentation, 


Write Eric Anderson for personal attention 


LER MANUFACTURING COMPANY 


MUNDELEIN, ILL. 
Canadian Plant, Galt, Ontario 
European Plant, Amsterdam, Holland 


For over a quarter of a century, engineers and manufacturers of a complete line of industrial filtration equipment. 
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PRO & CON... 


& W you can stock 


ONE CHECK VALVE 


I could have been made to serve a 


1 y and all requirements 


This DURABLA check valve unit, added to 
any standard fitting (such as the reducing 
coupling shown above) gives you a complete 
check valve suitable for ANY service. With 
a few of these units in stock you are prepared 
for any emergency. 

Because DURABLA check valves will oper- 
ate in any position, they can be installed with- 
out changing existing lines. Made of stainless 
steel (or a combination of stainless steel and 
ni-resist), they will handle practically any 
liquid, gas or air—at all temperatures and 
pressures. 

DURABLA check valves are available in 
seven standard line sizes, from %” to 2”. Ask 
your distributor for complete information or 


write us direct. 
DM-? 


dual function by letting it represent 
values either of F or of (G + 1). 

Table II could then have been 
eliminated entirely. This assumes, 
of course, that the average engineer 
is sufficiently adept at mathematics 
to calculate values of G by subtract- 
ing 1.000 from the value given for 
F. For those engineers who have 
lost the ability to perform mathe- 
matical operations without the aid 
of a slide-rule, I am pleased to state 
that it is possible to make this sub- 
traction on the linear Log scale. 

Incidentally, I found not only 
Mr. Jelen’s article, but the entire 
February issue to be very well done. 
From every angle—format, writing 
standards, choice of subjects, edi- 
torial content—I think you are 
doing the outstanding job in the 
technical publications field. . . . 

A. C. MaLMsTEN 

Cost Engineer 
Sharples Chemicals, Inc. 
Wyandotte, Mich. 


> For Mr. Jelen’s answer to Mr. Malm- 
sten’s constructive comments, see the 
letter immediately below.—Ep. 


Sir: 

Mr. Malmsten has correctly 
pointed out that in my article 
“Next Time Use Capitalized Costs” 
in the February issue the F and G 
factors differ by unity, that is 

»=F,— 
so that the table of G factors could 
have been eliminated. 

The reason for not doing this was 
that the writer wanted every term 
in the main equations to be the 
product of a value times a single 
factor. 

Although it might seem simple 
to use just one table it would mean 
that where F,, factors were wanted 
the table would be entered and the 
values read as seen, whereas if the 
G,, factors were wanted the same 
table would be entered and a men- 
tal subtraction of unity would be 
made, for that’s probably the way 
the average person would do it. 

It is simple things such as this 
which lead to confusion and errors. 


By having two tables the reader al- 
ways uses the values as seen. How- 


DURABLA MANUFACTURING COMPANY 
114 LIBERTY STREET (© NEW YORK 6, N. Y. 
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ever, it does introduce the possibil- 
ity of the reader entering the wrong 
table, so I am not sure which plan 
is more advantageous. In any case, 
if the reader was given more than 
he needed it was intended for his 
benefit. 

Mr. Malmsten is very thorough 
and has correctly pointed out fou 
errors in the tables, namely 





Shown As Should Be 
F'(50,3%) 1.326 1.296 
G(20,6%) 0.5531 0.4531 
G(5,8%) 2.082 2.131 
G(10,16%) 0.3000 0.2931 
and there is one other 
F(2,2%) 27.75 24.75 
I’, C. JELEN 
Chemical Engineer 
Solvay Process Div. 
Allied Chemical & Dye Corp. 
Syracuse, N. Y. 


Patent Pro & Con 
Sir: 

In each issue of Chemical Engi- 
necring you have a “Checklist of 
New Process Patents” which I have 
found very helpful. 

However, your list for January 
was completely fouled up. You 
listed a process entitled “Acryloni- 
trile Production” as Patent Nos. 
2,653,913-6 inclusive. 

When I received the patents, 
they had nothing at all to do with 
acrylonitrile but were related to “‘re- 
claiming rubber.” Also, Patent No. 
2,654,761 listed as “Polymerization 
Controls of Acrylonitrile” was actu 
ally entitled “Jodinated Mercapto 
Imidazoles.” Likewise, No. 2,653,- 
958 listed as “Elevation of Granu- 
lar Solids’ turned out to be 
“Method for the Continuous Puri- 
fication of Soap.” 

I was chagrined and disappointed 
in your magazine. ... 

CHARLES B, ROEN 
General Development Dept. 
Monsanto Chemica! Co. 
St. Louis, Mo. 


P We're chagrined at ourselves, too. 
But we're also pleased that our patent 
checklist was so helpful to Mr. Roen. 

Now that we've “unscrambled” the 
patents, they line up—properly—thus: 
Acrylonitrile production 2,653,965-6 
Polymerization of acrylonitrile 2,654,- 
731 
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Elevation of granular solids 2,653,058 
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COLORS & PIGMENT 
“OUR 75th YEAR” 


Cc. K. Williams & Co. 
Easton, Pa. 
East St. Louis, lil. 
Emeryville, Cal. 


repre 


Burnt Umber 


Zell) mum e Lalaleniare| 


Take MeO Liit-ke mm olaeleltias 


brighter mass 
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relelicmeelas Raw and Burn 


Metallic Browns 


and Primer Pigments 


sentatives will gladly give yo 
¥ pigment group 


TECH REPORT 


¢—-——— MAIL COUPON TODAY -—-— 


C. K. WILLIAMS & CO., Easton, Pa., Dept. 3 


Please send me VVF TECH REPORT giving physical 
and chemical specifications and list of suggested 
applications, 


Name__ 





Company _. 


Address 








Helicoid Gages 


Flutter Won't Hurt Them! 


HELICOID Gages are designed to withstand many millions of 
pressure pulsations. Flutter and rapid surges have no effect 
on their accurate performance in long-life service. Tests show 
75,000,000 cycles at 1200 pulsations per minute without wear. 


1. There are no gears to wear out 
Only HELICoID Gages offer this long-lasting gage 
movement. There are no gears, no teeth to wear 
out. Cam wiping action keeps contact points 


clean and smooth. 
2. Bourdon tubes 


won't stretch, leak or crack 
Bourdon tubes in HELICOID Gages give maximum 
torque and minimum stress to promote greatest 
possible endurance life. Will withstand millions of 
pressure pulsations without stretching, leaking or 
cracking. 

HELICOID Gages 

for Pressure, Vacuum or Compound Service 
There are HELICOID Gages for all pressure ranges 
—with white, black or radiant faces—wall, stem, 
flush and panel mountings for flangeless cases. 
See your distributor today or write for Catalog G-2. 


co Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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International Technology 
An Inrropuction TO Dry- 
ING Om ‘TECHNOLOGY. 
M. R. Mills. Interscience 
Publishers, Inc., New York. 
257 pages. $6.50. 
Reviewed by G. McBride 


The science and technology of 
drying oils have been touched on 
in a number of recent books deal- 
ing with vegetable oils in general, 
but there has not been a single 
book devoted to drying oils, specifi- 
cally, for many years. Since the 
technology of expression, refining 
and treatment of these oils is sig- 
nificantly different from that of 
other vegetable oils, both because 
of the nature of the oils and be- 
cause the processing is usually left 
to the specialist in the field, there 
is definite need for a book such as 
this. 

The author takes up the manu- 
facture and refining, the production 
of segregated oils, equipment for 
processing, boiled oil, bodied oils, 
both heat-bodied and blown, iso- 
merized oils, esters of fatty acids, 
varnishes, and various chemically 
modified oils. 

In the second part a brief review 
of the industries using drying oils, 
including linoleum, printing ink, 
and the paint industry is given, 
showing the special treatments 
given oils for each industry. 

The author mixes what is obvi- 
ously extensive practical experience 
in this industry with citations from 
the literature usually of fairly re- 
cent date, and generally, covering 
American practice. The principle 
emphasis given to British tech- 
nology in which the author’s ex- 
perience lies, is the relative space 
accorded to various operations. Seg- 
gregated and isomerized oils each re- 
ceive a chapter of about ten pages, 
while maleic-modified oils are given 
three pages in the general chapter 
on chemical modification—some- 
what less than is given to sulfurized 
and to urethane oils. Other cases 
where the emphasis given to var- 
ious processes is at variance with 
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Bookshelf 








American practice might be cited, 
but, except for this and the use 
of British rather than American 
terminology for certain operations 
and products, the book is an excel- 
lent review of international tech- 
nology. The whole emphasis is on 
the practical aspects of the tech- 
nology of the art, with only passing 
mention of the theory behind it, 
but in its field it is an excellent 
example of how a book of this kind 
should be written. 


Making & Breaking 


Foams, THEORY AND INDUs- 
TRIAL APPLICATIONS. By 
J. J. Bikerman with R. B. 
Booth, J. M. Perri, and 
C. C. Currie, Reinhold Pub- 
lishing Corp., New York. 
347 pages. $10. 


Reviewed by N. Hackerman 


The field which forms the basis 
for this book is one in which em- 
piricism is rampant and in which 
there is certainly not less art than 
science. Furthermore, aside from 
the empirical character of much of 
the literature there is also available 
a goodly amount of misinformation. 
Dr, Bikerman has had extensive ex- 
perience with the scientific and 
technical literature and he has 
shown the ability to evaluate such 
material critically. The material in 
this book is based also on the pat- 
ent literature and contains refer- 
ences to a number of less readily 
available and less often read jour- 
nals. The author's knowledge of 
the European literature is especially 
useful in a book of this kind. 

In view of this background the 
rather large amount of material on 
foams the author has brought to- 
gether can be taken seriously. It is 
convenient to have it in one place 
and it is useful to have it suitably 
organized and trustworthy. It is a 
compact book written in a suc- 
cinct, perhaps somewhat staccato, 
style which is reminiscent of Biker- 
man’s book on surface chemistry. 

‘The style probably makes it more 
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There’s ho 


middle ground with 
TANTALUM 


os 12 Use 18 either 


pointless or imperative 


5 he known properties of Tantalum, as well 

as countless “case histories” of its applica- 
tion, clearly define where this unusual acid-proof 
metal should be used. There’s no guesswork in 
deciding on Tantalum... no compromise of 
its natural advantages. 

If you are processing hot or strong acid solu- 
tions, if you are making a pure product in which 
equipment contamination or side reactions cannot 
be tolerated, Tantalum might be wisely employed. 
Taking a closer look, if the multiple costs of product 
spoilage, equipment maintenance and repair, shut- 
downs, and labor dislocations outweigh the single 
cost of Tantalum, Tantalum is indeed imperative. 

Call in a Fansteel engineer to help you decide 
on your possible need for Tantalum. 

Use Tantalum with economy for most acid solutions 


and corrosive gases or vapors except HF, 
alkalis, or substances containing free SO;. 


Ask for a copy of our free booklet 
“ Acid-Proof Tantalum Equipment for Chemical Operations” 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 











Below Right: Three of the six Frick refrigerating machines in 


service at Big Spring, Texas. 





A New Phillips Product 
Para-Xylene2A New Application of 


Rit Refrigeration 


Frick two-cylinder enclosed refrigerating 
compressor similar to those installed at Big 
Spring. Also, complete line of “ECLIPSE” 
multi-cylinder compressors for any refriger- 
ant and any service. 


DEPENDABLE 


‘RICK 


J Y 
PENNA. C= 


+WAYNESBORO, 


REFRIGERATION SINCE 


Phillips Chemical Company's 
new plant near Big Spring, 
Texas, is the first in the country 
to produce 98% pure para- 
xylene (used in the manufacture 
of a synthetic fiber) in commer- 
cial quantities. 


The new, revolutionary proc- 
ess, patented by Phillips, in- 
volves continuous fractional 
crystallization. The heart of the 
system is a Frick ‘‘cascade”’ low- 
temperature refrigerating plant 
that FREEZES OUT para- 
xylene crysta!s. 


Whether your process is in 
the idea, development or pro- 
duction stage—if it involves re- 
frigeration or air conditioning, 
get in touch with your nearest 
Frick representative, or write di- 
rectly to 


Baeew4 


a 
J 
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BOOKSHELF... 


difficult to follow, especially for the 
casual reader. However, it should 
be quite useful to anyone even 
mildly interested in either research 
or development with foams. 

The theory, structure, mechan- 
ism and properties of foams are 
considered in the first eleven chap- 
ters while three specific practical 
uses are given in chapters written 
by people who have direct experi- 
ence in this regard. J. M. Perri 
deals with fire fighting foams, Rob- 
ert B. Booth with froth flotation, 
C. C. Currie with chemical anti- 
foaming agents. A fourth chapter 
on miscellaneous uses, written by 
Dr. Bikerman, is also included. The 
make-up of the book is satisfac- 
tory and not many typographical 
errors were noted, An interesting 
variation is the use of numbered sec- 
tions, often without titles. Pre- 
sumably, this improves ease of ref- 
erence without requiring the use of 
stereotyped titles in an effort to 
provide “newspaper headings.” 

In summary, this book can be 
recommended as one which should 
be available to all who are likely to 
be even remotely involved with the 
making, breaking, or using of foams. 


Textile Testing 


DETERGENCY EVALUATION 
AND Testinc. By J. C. Har- 
ris. Interscience Publishers, 
Inc., New York. 210 pages. 
$3.75. 

Reviewed by C. L. Mantell 


The author describes his work 
as follows: ““Ihe methods described 
have been found useful in years of 
experimental work and have gen- 
erally been successful in weeding 
the potentially useful agents from 
those unlikely to be of value. Ex- 
ception will be taken to the meth- 
ods chosen, and suggestions to 
methods which have been proved 
more significant will be appreciated. 
Many of the minor phases of de- 
tergent testing have not been in- 
cluded either because they are still” 
new and unproved, or because they 
have not been widely enough used 
to warrant their inclusion. Methods 
of proved utility may have been 
completely overlooked, but if so 
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this is entizely an error of omission 
and not premeditated.” 
The author has compressed into 
a book of 7 by 5 inches page size, 
screening tests, cotton washing 
a tests, wool washing, surface clean- 
ing, procedures for other fibers, 
tracer methods, and miscellaneous 
tests, in a useful volume which 
. will be of considerable application 
value to those engaged in testing, 
particularly of a textile or deter- 
gency nature, and which might 
serve as a reference for those gen- 
erally interested in the subject. 





Metals 


InpusTRIAL INORGANIC AN- 
aLysis. By Roland S. Young. 
John Wiley & Sons, New 
York. 368 pages. $5.75. 





Reviewed by Rex Robinson 

As a chemist in an industrial lab- 
oratory the author has felt the need 
of a compact book on analysis to 
which an industrial analyst could re- 
fer rather than to the voluminous 
reference books now used, which 
contain many methods of analysis 
but recommend no specific one. 
Drawing upon his extensive experi- 
ence in a mining and metallurgical 
laboratory, the author has _pre- 
sented in book form a selected 
group of important methods of an- 
alysis for about forty-two of the 
most commonly encountered metals 
and non-metals together with some 
miscellaneous procedures on water 
analysis, gas analysis etc. 

As an introduction to the pro- 
cedures for each of the elements, 
there is discussed briefly the ele- 
ment’s natural occurrence, the main 
methods of separations in complex 
samples, certain points of manipu- 
lative technique and an assessment 
of the applicability and value of the 
various procedures listed. 

The utility of the book has been 
extended further by noting certain 
special but less commonly used 
methods of analysis and listing ref- 
erences to the literature for those 
desiring additional information. 

The reviewer believes the book 
will be of interest to analysts in gen- 
eral but of greate.t value to those 
concerned with metals. 
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Trade-Mark 


CLARIFIER 


will help you REDUCE 
your WASTE instead 
of your PROFIT 



























Learn how the 
“SEDIFLOTOR” Clarifier 

can help you streamline 

your waste water handling... 
with IMPORTANT SAVINGS to you. 





















This coupon can bring 
details. . . quickly. 






















IMFILCO INC. Tucson, Arizona 















Plants in Chicago and Joliet, Illinois 


Field offices in 33 principol cities 
in the U.S., Canada and Mexico. 













J 


 Sehataaieaiestesteniaatententententententententent 


| IMFILCO IME., P. 0. Box 5033, Tucson, Arizona 
([] Send me more information on the “SEDIFLOTOR” 

| Clarifier Bulletin 6051-8. 

1 (0 Please have an INFILCO field engineer call 
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For a Small, 
Localized Supply of Warm or 


HOT 
WATER 


POWERS 


STEAM and WATER MIXERS 


cy 
we WARM WATER 
¢ 


oer, 


ECONOMICAL — Quickly pay back their cost. 
Thousands now in use. Easy to install. Re- 
quires steam and water pressures above 10 





Ibs. Steam is mixed directly with water. 

MANY USES—Industrial processes; 180° F. 
sterilizing rinse water for dishwashers; | 
washing oil drums, trucks, etc. 


TEMPERATURE RANGE—Any temperature de- 
sired between that of incoming water and 
200° F. ] 
HAS PRESSURE EQUALIZING VALVE—which pre- 
vents delivery temperature changes caused 
by fluctuating pressures of steam or water. 
SMALL SIZE—1.” pipe size can be held in the 
palm of the hand, weighs 12 Ibs., 34” size 
weighs 23 Ibs. 

CAPACITIES based on steam and water at 
45 ibs. pressure each, water at 60° F., and 
delivery temperature of 160° F.:—Y2” size 
= 3 gals. per min.; 44” size = 8 gpm. Mix- 
ing stream with 140° F. water increases de- 
livery about 75%. Often used as a smaii 
booster heater. WRITE for bulletin 369 


- S eee ee eee see eae eaaaeeene 
(SWA) 


THE POWERS REGULATOR CO. 
3400 Ockton Street Skokie, IHinois 


Please Send Bulletin 369. 
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To cut refining costs of steel, Kaiser Engi- 
neers has acquired the exclusive U. S. 
rights for the Brassert Oxygen Converter 
Process of producing high quality steel. 
Recognized as an advanced development 








in steelmaking, the oxygen process prom- 
ises a definite saving in refining costs of 
at least $3.00 per ton. Investment cost is 
also lower, as one 35-ton oxygen converter 
will produce as much as three 175-ton 
open hearth furnaces at half the esti- 
mated capital investment. Write us for a 
brochure describing the process in detail. 


= — 


The largest construction contract in Aus 
tralia’s history has been awarded to the 
Kaiser-Walsh-Perini-Raymond group of 
American contractors, With Kaiser Engi- 
neers as the project’s sponsor, the group 
will construct a dam and mammoth 
14-mile water tunnel through the Snowy 
Mountains of Southeast Australia. 


= — 


Asme Handbook 
Metals Properties. 
This is Volume I of 
a four volume hand 
book sponsored by 
The Metals Engi- 
neering Handbook 
Board of the American Society of Me- 
chanical Engineers. Published by Me- 
Graw-Hill, Merat Properties tabulates 
strength, hardness and the other proper- 
ties of over 500 metals, 


= — 


Whatever your immediate research, de- 
sign or engineering problems, however 
unusual they may be, an early consulta- 
tion with Kaiser Engineers is an impor- 
tant step toward their quick, profitable 
solution. Call or write Kaiser Engineers 
Division of Henry J. Kaiser Company, 
Kaiser Building, Oakland 12, California. 


ASME HANOROOK 





THIS MONTH’S 


Recent Rooks 








Naval Stores 


A government pamphlet of sta- 
tistics on turpentine and rosin. 
There are production figures for 
1952 through 1953. Also stocks of 
turpentine and rosin in eastern, cen- 
tral and western parts of the coun- 
try are listed for 1953 and the first 
three months of 1954. 12 pages. 


“1953-1954 Annual 
Naval Stores Report.” 
Superintendent of Docu- 
ments, Government 
Printing Office, Wash- 
ington 5, D. C. No 
charge. 


Company Standards 


Well conceived programs of 
company standards can increase 
efficiency. This is the main thesis 
of this little pamphlet—and the 
author backs it up by showing how 
and why. He defines the word 
“standard” to mean a model. But, 
he limits it to models resulting from 
conscious decisions or to those used 
repetitively. Customs or habits are 
not standards according to that defi- 
nition. 6 pages. 

“The Role of Company 
Standards in Industrial 
Administration,” by D. 
Reck. Reprinted from 
Advanced Management. 
Mellon Institute, 4400 
Fifth Ave., Pittsburgh 
13, Pa. No charge. 


Instrumentation 


A compilation of 74 technical 
papers presented before the Eighth 
National Instrument Conference 
held in Chicago. Some of the top- 
ics covered — instrumentation for 
production processes, process con- 
trol instrumentation, instrumenta- 
tion in research and development. 
340 pages. 


“1953 Proceedings of 
the Instrument Society 
of America.”  Instru- 
ment Society of Amer- 
ica, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. 
Members $5, non-mem- 
bers $10. 
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Unsolved Problems 


A booklet listing problems sub- 
mitted by ASTM committees. Each 
committee stated an engineering 
problem, what they knew about 
the problem and what they would 
like to know. 24 pages. 

“Some Unsolved Prob- 
lems.” American Society 
for Testing Materials, 
1916 Race St., Philadel- 
phia 3, Pa. No charge. 


Placement Directory 


A compilation of available infor- 
mation on over 1,000 companies 
employing over 54 million people. 
These companies hire over 35,000 
college graduates each year. The 
book is useful to both schools and 
to industry. It’s broken down into 
four sections: company section, job 
classification section, geographical 
and a college section. 431 pages. 

“College Placement Di- 
rectory.” 1953 Ed. by 
O. T. Zimmerman and 
Irvine Lavine. Industrial 
Research Service, 90 
Washington St., Dover, 
N. H. $10.75. 


Hypochlorite Specifications 


A tentative specification for cal- 
cium and sodium _hypochlorites 
used in water treatment. Includes 
sampling standards in addition to 
testing methods. 7 pages. 

“Tentative Standard 
_—— for Hypo- 
chlorites.”” AWWA 
B300, American Water 
Works Assoc., Inc., 521 
Fifth Ave., New York 
17, N. Y. No charge. 


Zein 
An annotated bibliography com- 
piled for zein—the alcohol-soluble 
protein from corn. Booklet consists 
of 942 citations coverying a wide 
range of topics: from composition 
to applications and uses. Includes 
period 1891 to 1953. 118 pages. 
“Zein.” by D. M. Rath- 
mann. Mellon Institute 
of Industrial Research, 


4400 Fifth Ave., Pitts- 
burgh 13, Pa. 
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a fashion note 
styled with 
the help of 


stainless steel 








In Gaston County’s dyeing 

machines as well as many 

other installations, Lebanon has been 
successful in filling needs with castings 
correct in every detail. Your inquiry 
will receive prompt attention. 





To create the lasting color-beauty 
of fabrics woven from new 
synthetic fibers, these fabrics are 
dyed under pressure at elevated 
temperatures in a process employing 
highly corrosive acids. Gaston 
County Dyeing Machine Company, 
Stanley, N.C., uses corrosion- 
resistant Lebanon Circle (1) 
Stainless Steel Castings for vital 
parts of their textile dyeing 
equipment which is in service all 
over the world. These Lebanon 
castings, produced in materials 
that are engineered for the service, 
have been found more economical 
than fabrications, and their 
outstanding corrosion-resistant 
properties play a major role in 
holding the color integrity of the 
lovely new fabrics. 


Lebanon Steel Foundry 
Lebanon, Pennsylvania 


Carbon, Low Alloy and Stainless Steel 





The extent to which metal will 
corrode in atmosphere —or even 
whether it will corrode at all to any 
appreciable degree — is determined 
primarily by the moisture content 
of air. While deterioration at nor- 
mal temperatures and humidities of 
less than 35% is so slow as to be 
almost negligible, the rate accel- 
erates rapidly beyond a critical 
point of approximately 65%. This 
activity is intensified when such 
contaminants as hydrogen sulfide or 
sulfur dioxide are absorbed from 
industrial atmospheres. Impinge- 
ment of solids, which tends to hold 
this acid film in contact with metal, 
localizes and further advances cor- 
rosive attack. 

When exposure to atmosphere 
includes also exposure to sunlight 
and to the variables of weather, the 
situation becomes more complex. 
Such factors as the composition of 
metal and of the protective rust 
film that forms upon it, the length 
of time surfaces are wet, the extent 





MAINTENANCE 
FOR METAL 





HYDE PARK, 


BOSTON 36, 


to which they retain moisture, and 
whether they may be bared inter- 
mittently by heavy rainfall are in- 
fluential in determining metal life. 

An understanding of the mech- 
anism of corrosion in all of its 
varied phases is an obvious requisite 
to prescribing methods of control. 
Thirty-five years’ study and evalua- 
tion of industrial corrosion problems 
and the formulation of protective 
coatings to meet them has taught 
us something about corrosion and 
the ways in which it may be 
checked successfully. 

We are ready to share that 
knowledge with you in an analysis 
of any metal-maintenance problem 
you feel requires the different ap- 
proach of considered engineering 
judgment . . . to give you a rec- 
ommendation you can be sure is 
technically correct and practically 
workable —for quality protective 
surfacing that is right for you be- 
cause it is individually job-selected 
to meet your service specifications. 


ai ae 


AMPNEY 


cee oe 
MASSACHUSETTS 


THIS MONTH’S 


Firms tn 





New Facilities 


Fairbanks, Morse & Co.—A modern 
pump plant has been erected on 
a 384 acre site in Kansas City, 
Kan. The plant’s completely 
mechanized foundry, with its 
towering cupolas, three-story core 
furnaces and large electric furnace 
is able to turn out 70 tons of 
castings a day. The electric arc 
furnace or “tilting teapot’’—pic- 
tured above—can hold 11 tons of 
molten iron at desired tempera- 
tures and will melt 2 tons/hr. 
from a “cold charge.” 

The plant will manufacture 
side suction, trash, angle-flow, 
split-case, and steam and power 
reciprocating pumps. 


International Petroleum Co., Ltd.— 
Construction is planned for a 
new oil refinery at Cartagena on 
the Caribbean coast. 


British Petroleum Chemicals—A 
new chemical plant at Grange- 
mouth, Scotland, is planned to 
make a raw material for deter- 
gents. 


A. ?. Moeller Co.—Erection of a 
$114 million oil refinery at Co- 
penhagen, Denmark, is planned. 


International Salt Co., Inc.—A 
waterfront site on the Chicago 
River has been acquired, for a 
salt bagging plant and 520 ft 
dock. 
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lhe News 





M. A. Gibbons 


Atlas Powder Co.—Establishment 
of warehouse facilities in Atlanta, 
for polyhydric alcohols. 


Union Carbide & Carbon Corp.— 
Contract for its silicone-produc 
ing plant at Long Beach, W. Va., 
has been awarded to Baker & 


Coombs. 


Babcock & Wilcox Co.—Expansion 
program to increase production 
by 40 percent has been com- 
pleted in Beaver Falls, Pa. 


Lone Star Sulphur Corp.—Comple- 
tion of its $880,000 plant at Ft. 
Bend County. 


Gulf Oil Corp.—A new laboratory 
and office building have been set 
up in Philadelphia. 


Ferro Corp.—Purchase of the Lou- 
than Mfg. Co. to produce elec- 
trical porcelain insulators. 


Lunn Laminates, Inc.—New sales 
offices have been opened in New 


York. 


Chinese Petroleum Corp.—A con- 
tract has been awarded to Fluor 
Corp. for a Socony-type 45 TCC 
unit for CPC’s Taipeh refinery. 


New Process Metals, Inc.—Expan- 
sion program including an en- 
larged plant facilities, in Newark, 
has been completed. 


Kaiser Aluminum & Chemical 
Corp.—$1.5 million expansion at 
its ‘T'rentwocd rolling mill in 


Wash. 


H. K. Porter Co.—Has acquired the 
Pioneer Rubber Mills, Inc., Pitts- 
burg, Calif. 


Vacuum Oil Co.—A 1-million-ton-a- 
year refinery at Coryton, Essex, 
England, has been opened. 


Container Corp. of America—Has 
acquired the assets of the Traver 
Corp. 
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‘acids ... gases... hot liquids... 

SOLVE YOUR SPECIAL 
PACKING 

PROBLEMS.. WITH JOHN CRANE 


ohio 
AP” 


O€ CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with ‘John Crane’’ Chemlon 
“C-V” Rings. Molded from the remarkable material, Teflon, 
“John Crane’’ Chemlon ‘‘C-V’’ Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F—have extremely low fric- 
tion coefficient. ‘‘Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 


To bring you all the important advantages of Teflon for 
your particular sealing problem or application, ‘‘John Crane’”’ 
has developed a complete line of Chemlon “C-V”’ 

Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 


“John Crane's” illustrated booklet "The Best in Teflon” contains extensive 
information on a wide variety of Chemlon Products. Send for your free 
copy. Crene Packing Co., 1809 Belle Plaine Ave., Chicago 13, iii. 


in Canada: Crane Packing Co., Ltd., 
617 Parkdale Ave., N., Hamilton, Ont. 





FIRMS... 


U. S. Rubber Co.—Has constructed 
a new warehouse and office build- 
ing in Naugatuck, Conn. 


Elizalde & Co.—Plans to set up a 
major industrial explosives plant 
in the Philippines. 

Gulf Refining Co.—A platforming 
catalytic reforming unit will be 
constructed at Cincinnati. 


National Aniline Div.—A date, late 
in 1954, has been set for the 
completion of all facilities at the 


And you will know that Bemis color $284-million Chesterfield Works. 


$1 million plant in Sunnydale, 


bags is bright, crisp, color-true Calif., will produce hydraulic 


fluids and corrosion preventa- 


... the kind that will boost the tives. 
selling power of your brand. Eastman Kodak Co.—A new proc- 


essing laboratory in Fair Lawn, 
N. J., has been opened. 


Ask your Bemis Man 
. Salt Lake Refining Co.—Construc- 
to show you typical tion contract for a catalytic crack- 


ing unit has been awarded to 


Bemis multiwall . r Ore Fluor Corp. 
printing. Trust your ARE es Shell Chemical Corp.—Acquisition 


of the major assets of Lac Chemi- 


own eyes. spe fe of cals, Inc. 


Holman Transfer Co.—Two Port- 
land, Ore., warehouses have been 


Bem1 ~ Pal Eas _ opened in an expansion program. 
, Uk tm) fi Anderson-Prichard Oil Corp.—A 


new Atlantic catformer at Cyril, 


(Se) “ET eal} lie ¢ f Okla., has been placed on stream. 
Compan! : cf 1 E a 


Government of India—Plans to set 


General Offices—St. Lovis 2, Mo. ei up an ammonium nitrate plant 
Sales Offices in Principal Cities acy is and urea plant at Sindri, India. 


Penn. Salt Mfg. Co.—Has doubled 
production capacity for anhy- 
drous ferric chloride. 
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STAINLESS STEEL FOR THE CHEMICAL INDUSTRY 


STAINLESS 





High quality stainless sheet 

and strip steel... for the product 
you make today and the 

product you plan for tomorrow. 





McLouty Stree. Corporation 
DETROIT, MICHIGAN 


Manufacturers of Stainless and Carbon Steels 
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Chemiseal Packing 
> won't contaminate 
won't deteriorate 


Chemiseal Type 810 TEFLON 
V-Packing for use in manual, air 
or motor operated valves. Con- 
struction and distinctive tapered 
V design offers chemically im- 
perviousservice and greater flexi- 
bility and resiliency, providing 
necessary seal at low gland 
pressure and reduced torque on 
valve stem. 


Chemiseal Type 810-W TEFLON 
Packing for both hand and 
mechanically operated valves. 
Cones deform inwardly to effect 
a seal at the spindle, while cups 
expand outwardly against stuff- 
ing box wall, making possible a 
tight seal at low gland pressure. 


Chemical Type 810-WX Pack- 
ing offers the unusually low 
gland load required for valves 
made of Haveg, Karbate, cer- 
amics, etc. Rings provide space 
for thermal expansion. Also 
adaptable for spring loading 
wherever exceptionally low fric- 
tion load is required. 


Order Chemiseal Types 711-G, 
(graphite, impregnated) No. 
711-M, (impregnated with mica) 
and No. 711-O (pure TEFLON). 
For general purpose or non- 
contaminating pump service 
throughout the process- 
ing industries. 


> Write for Catalog Number TP-1053. 


~ 


BD campen 1. new sense 
| FABRICATORS OF duPont TEFLON, = 
Kellogg KEL-F AND OTHER PLASTICS © 


Representotives in Principal 
Cities Throvghowt the World 





FIRMS... 


Metalweld, Inc.—Installation of a 
large sandblast chamber in their 
Scotts Lane, Phila., plant, has 
been completed. 


Floridin Co.—New executive offices 
have been set up in Tallahassee, 


Fla. 


Liquid Carbonic Corp.—A new car- 
bon dioxide plant is planned in 
Houston. 


Ferro Corp.—Acquisition of the as- 
sets of Peterson Kiln Co., Los 
Angeles. 


Naph-Sol Refining Co., Muskegon, 
Mich.—Erection of a 1000 bar- 
rel/day Universal Oil Platformer 
is planned. 


Ebasco Services Inc.—A Dallas of- 
fice in the Southland Life Bldg. 


H. Muehlstein & Co., Inc.—A new 
laboratory has been opened in 
Jersey City, featuring rubber mix- 
ing research operations. 


F. J. Stokes Machine Co.—A $1 mil- 
lion expansion program will soon 
be completed. 


The Foxboro Co.—A new branch 
factory has been erected in Dal- 
las. 


Tri-State Chemical Co.—Production 
has begun at its $150,000 mixed 
fertilizer plant at Springdale, Ark. 


Continental Sulphur & Phosphate 
Co., Dallas—A Nevada sulfur 
plant will be constructed by the 
American’ Sulphur & Refining 
Co. 


S. & W. Chemical Co., Niagara, 
N. Y.—A $50,000 building as a 
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FIG, 19,478 


2 for molten slp Free BE ceil 
Steam jacketed discharge pipe keeps productive 


molten materials fr | 
om solidityi , } 
_— Capacity 
wien ~ ge 
eke. bela e 
ett: died ii Get more production from your 
cating jon has no tubri- present wens — 
: Increase capacity by eliminating 
space-wasting foam with Dow 
Corning silicone defoamers. Here 
are some typical examples: 


v Standard molasses processing load 
increased from 18 to 24 tons! 


v yield on textile vat dyes doubled! 
TABER PUMP COMPANY v in processing food, vacuum concen- 
294 ELM STREET - BUFFALO 3, N. Y. tration capacity increased 609%! 


ve proposed $2,000,000 expansion of 
processing plant made unnecessary 
by efficient foam control! 


Dow Corning Antifoam A Compound 
and Antifoam AF Emulsion are the most 

















concentrations, they pay for themselves 
time and again in more complete use of 


é | € M X N G process equipment and shorter process- 
' : ing time, and in the elimination of waste 
ie § ' ] x and fire hazards. Both defoamers are 


S at R | N G oe odorless and physiologically 


For more efficient foam control . . , 


When Your.Process Demands FILTERING: Simeceecdaponeines tones 


DOW CORNING 
ANTIFOAM A 


| 


Ly send for 


Regardless of the size or type of your installation, 


EMULSION FREE SAMPLE 
whatever your process may be, there’s an Alsop 


Filter, Mixer and Storage and Mixing Tank to 


“Fit Your Job,” you can be.sure of getting from Dow Corning Corporation, Dept. CE-20 
Alsop the right unit properly applied-you cen de- Midland, Michigan 

pend = Alsop proved performance features. ; Tout be imemend wo eth thes Please send me data and a free sample of 
Alsop Filters, Mixer and Tanks are available in didi ‘quel satin. tetuin. () Dow Corning Antifoam A 
a complete range of sizes and capacities and Alsop or [] Dow Corning Antifoom AF Emulsion 
equipment is custom fitted to your particular appli- 
cation by engineers who have thorough experience ua NAME 
in filtration and agitation. y 
Look for the proved features in the benefits that 
Alsop Filters, Mixers and Tanks can bring to your 
processing operations. Write for full information, 
recommendations and quotations. 908 WHITE ROAD MILLDALE, CONN. zONg——STATE 
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STOP COSTLY CORROSION! a. 
part of the firm’s new chemical 


plant at La Porte, Tex., is 
planned. 


Johns-Manville Corp.—A new plant 
at Lompoc, Calif., has begun for 
the manufacture of synthetic sili 
cates from crude diatomite. 


Jones-Dabney Div., Devoe & Ray- 
nolds Co., Inc.—A $500,000 lab- 
oratory has been opened, in 
Louisville, Ky. 





Annin Co.—Additional facilities for 
the design and manufacture of 
automatic control valve equip- 
ment. 


Monsanto Chemical Co.—Has es- 
tablished a plasticizers bulk sta- 
tion at Greensboro, N. C. 


Parke, Davis & Co.—Has set up a 
Johannesburg, So. Africa, branch. 





Victor Chemical Works—A new 
plant addition in Chicago Hts. 


907- 
will serve as headquarters for a 
variety of new organo-phosphorus 
eee WITH THE COATING compounds. 


BEST SUITED TO YOUR PLANT CONDITIONS Dow Chemical Co.—A new field of- 


fice has been established in Cin- 


CEILCOTE experience takes the “mystery” out of selecting the proper cinnati, Ohio. 


protective coating. Because no single coating will meet all corrosive 
conditions, CEILCOTE offers eight different types of organic coatings Imperial Chemical Industries— 
including phenolics ... asphaltums . . . gilsonites .. . coal tar . . . epoxys Plans to open a large paint and 
... polyesters ... vinyls and furfuryls. dye factory .in Egypt. 

Because CEILCOTE provides a complete range of laboratory tested and 
field proven protective coatings, there is no need to compromise . . . Borregaard Chemical Works, Oslo, 
there is one particular coating best suited to meet your conditions. Send Sweden—A sulfuric acid plant 
us the details and our staff of chemical engineers will evaluate and rec- with a capacity of 22,000 tons a 
ommend a solution to your industrial coating problem. year has been put into operation. 


Write today for new 8 page brochure (No. 150) giving complete 
information on base formulation ... adhesion . . . abrasion re- 
sistance . . . chemical characteristics . . . film thickness and cost. 


Chemical Enterprises, Inc.—Has 
added Gulf Liquid Fertilizer Co., 
Wharton, Tex., as a subsidiary. 


1 Lal Standard Oil Co., British Colum- 
Sen So T H E C E I L C Oo T E Cc O M PA N Y bia—Production will soon begin 


alli] <i> CORROSION-PROOF MATERIAL AND CONSTRUCTION at the firm’s new $10 million re- 
4836 RIDGE ROAD CLEVELAND, OHIO finery near Vancouver. 
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4 G0oD REASONS 
for specifying 
Watson-Stillman 
Forged Steel Fittings 


Here’s why W-S FORGED STEEL FITTINGS mean safe, 
dependable operation of your piping system: 


1. They're drop-forged to produce the well- 
known forged fiber structure with exceptionally 
high tensile and impact strength. 


2. They're “Safety-Factor” designed with heavy 
walls where you need them. Extra long bands 
extend well beyond the last thread. 


8. They're precision machined. Special automa- 

tic angle indexing machines maintain precise 

angular accuracy for perfect alignment. Long “Safety-Factor” Design 
accurate threads insure tight joints. , 


4. They’re fully inspected. Gauges double- 
check the close tolerances, angularity, threads 
and sockets and concentricity. 


WATSON.STILLMAN FORGED STEEL FITTINGS give you 
maximum resistance to pressure, temperature, 
corrosion, shock and vibration. They protect your 
system against costly shut-downs. 


Drop Forged for Strength 


Precision Machined 


A complete line of forged fittings available in 
both SCREW-END and SOCKET-WELDING Thoroughly Inspected 
types in carbon, stainless and alloy steels. 
Write today for information. 


Sold Through Leading Distributors 


ac4¢ WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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and Performance of Any 
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only BAYLEY gives you ALL SEVEN! 
BLOWER COMPANY 


Engineered Air-Handling Equipment 


Rockwell 


Trane Co.—, 


FIRMS... 


Mfg. Co.—Operations 
have begun at the firm’s Texas 
plant, in Sulphur Springs. 


A research laboratory 
has been opened in LaCrosse, 


Wis. 


‘Timken Co.—Six new furnaces have 


been installed at the  firm’s 


Bucyrus plant. 
Penn. State Univ.--Contract to pro- 
vide contro] instrumentation for 
the school’s research nuclear re 
actor has been awarded to Leeds 


& Northrup Co. 


International Paper Co.—Has ac- 
quired the stock of American 


Paper Exports, Inc. 


Sharp & Dohme—Construction of 
a new Chicago branch office has 


been completed. 


Upjohn, Inc.—A $200,000 ware 
house and sales office is being 


constructed in Denver. 


New Representatives 


Ampco Metal, Inc., Milwaukee, has 
chosen the Aweco Supply Co., 
Tucson, as distributor for its 
line of weldrod products for 


southern Ariz. 
Parker Appliance Co., Cleveland, 
has selected Standard Products, 
Inc., and Power Transmission 
Products, Portland, 
repzesentatives. 


Ore., as 


American Alcolac Corp., Baltimore, 
has named the Wasatch Chem- 
ical Co., Salt Lake City, as dis- 
tributor of industrial chemicals. 


Morse Chain Co., Detroit, Mich., 
has named Service Power Trans- 





1823 S. 66th St. Milwaukee 14, Wis. 





mission Co., Fair Lawn, N. J.; 
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LOOK 
BEFORE YOU 


Few manufacturers have the skill or the 
means to put QC f quality in tanks... yet 
prices are identical. That’s why it pays to 
look before you buy! 

When you’re in the market for storage 
tanks for propane or anhydrous ammonia, 
or any pressure gas this difference in qual- 
ity pays tremendous dividends...in service, 
in low maintenance, in extra safety. 

QCf manufacture not only x-ray in- 
spects every inch of welded seam, but com- 


PHOTO COURTESY SUBURBAN PROPANE GAS CORPORATION 


pletely stress relieves the finished tank (to 
banish stresses set up by welding). Few other 
manufacturers have the facilities to do this. 
Look before you buy, get unmatched 
value, yet pay no more. An QC f Repre- 
sentative will be glad to explain the details. 
Literature is available on QC f Storage 
Tanks and all types of Safety Valves. Write 
QC f Industries, Incorporated, New York 
- Chicago - St. Louis - Cleveland - Wash- 
ington + Philadelphia - San Francisco 


Daley ( jot Cott, CUIE™ 


=~ hb ~»~pam 


STORAGE TANKS + TRUCK TANKS + SAFETY VALVES 


acf 


CuemicaL E.NcGINEERING-—August 1954 





SO pure it’s used to filter the ‘wonder drugs” 


SOLKA-FLOC 


99.5% Chemically Pure Cellulose 


SOLKA-FLOC guarantees a clear, 
pure filtrate. Its finely-divided cel- 
lulose particles mesh and bond to 
form the perfect filter barrier. 
That’s just one of many reasons 
why producers of antibiotics use 
SOLKA-FLOC as a filter aid. 

It can be handled readily with a 
knife, will not gouge... gives a 
more stable cake, will not bleed... 
gives longer life to the precoat.. . 
is chemically inert, easily washable 
...can be burned to recover any 
valuable solids remaining. 

SOLKA-FLOc offers you a wide 
range of grades, enabling you to 
obtain any desired combination of 





flow rates and efficiency of filtra- 
tion. Whatever you filter, it may be 
just what you need to solve your 
filter problems. 


Write to our Technical Service 
Department DF-8, in Boston, de- 
scribing your problem in detail. 


COMPANY, Berlin, New Hampshire 


CORPORATION, La Tuque, Quebec 
General Sales Offices: 

150 Causeway Street, Boston 14, Mass. 
Dominion Square Building, Montreal, Quebec 
SOLKA AND CELLATE PULPS * SOLKA-FLOC + NIBROC 
PAPERS + NIBROC TOWELS + NIBROC KOWTOWLS 
NIBROC TOILET TISSUE + BERMICO SEWER PIPE AND 

CONDUIT + ONCO INSOLES + CHEMICALS 





FIRMS... 


and Navarro Supply Co., Pecos, 
Tex., as distributors. 


Arapahoe Chemicals, Inc., Boulder, 
Colo., has appointed Tracerlab, 
Inc., Boston, as exclusive distrib- 
utors of all Arapahoe compounds 
for liquid scintillation counting. 


Atomic Instrument Co., Cam- 
bridge, Mass., has appointed 
the Engineered Products Div., 
Straus-Frank Co., as sales repre- 
sentative. 


Monsanto Chemical Co., has 
named Barada & Page, Inc., St. 
Louis, to handle ail sales of 
liquid chlorine in cylinder quan- 
tities. 


Orr & Sembower, Inc., Reading, 
Pa., has appointed Ogle Eng. 
Sales, Louisville, Ky., as sales 
and service representative. 


Uniform Tubes, Inc., Collegeville, 
Pa. has selected David C. Clem, 
Phila., Pa., as representative for 
Maryland and Delaware. 


The American Car & Foundry Co., 
N. Y., has appointed Shippers’ 
Car Line Corp., as its exclusive 
sales representative. 


Morehouse Industries has selected 
the M. B. Sweet Co., Chicago, 
to serve as sales and _ service 
representative. 


Mercury Mfg. Co., Chicago, has 
named the McKinley Equipment 
Co. as its representative in Los 
Angeles. 


New Companies 

National Lead Co. (Philippines)— 
To produce mixed paints in 
Manila, under the “Dutch Boy” 
trade-mark. 


No. American Asbestos Corp.—First 
U. S. subsidiary of the Cape As- 
bestos Co., Ltd., London, will 
serve U.S. consumers of raw and 
processed asbestos from Cape’s 
So. African mines. 


American Minerals & Chemicals 
Corp.—The result of the merger 
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JENKINS PRACTICAL PIPING LAYOUTS 


Diagram by Huxley Madeheim 
Consulting Engineer 
Copyright 1954 — Jenkins Bror. 


WATER SUPPLY LINE 








@® towasre 
LIQUOR 
PROCESSING 


VALVE RECOMMENDATIONS 


For details of Jenkins Stainless Steel 


Valves, write for Bulletin 200. 


How to plan PIPING FOR ACID LIQUOR PREPARATION 
IN THE SULFITE PULPING PROCESS 


The sulfite pulping process calls for a 
digester solution that is strongly acid. It 
is prepared by burning sulfur or pyrites to 
form sulfur dioxide, which is passed 
through absorption towers containing 
limestone and water. This produces an 
acid liquor consisting mainly of calcium 
bisulfite and sulfurous acid. The wood 
chips are cooked with this acid liquor at 
approximately 300°F, by steam admitted 
as indicated in the diagram. 


Pressure is reduced by opening the di- 
gester relief valve when cooking is com- 
pleted. The hot gases pass through the coils 
in the acid storage tank to preheat the 
liquor, then back to the reclaim tower 
where they go into solution. Next, the 
liquor and pulp are forced into the blow 
pit by the pressure remaining in the di- 
gester. The liquor is drained off and sent 
to waste, or is processed for by-products. 
Water, free of impurities which might con- 
taminate the pulp, is then admitted to 
wash the pulp thoroughly. After this wash- 
ing, the pulp passes onto screens and 
eventually to the paper making process, 
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Valves controlling the dry sulfur dioxide 
ges (prior to passing through an absorp- 
tion tower) are iron body bronze mounted, 
Valves specified for the wet sulfur dioxide 
gas (after passing through an absorption 
tower) are stainless steel, because of the 
corrosive nature of the acid bearing gas. 
Valves in the liquor lines are Stainless 
Stegl, Type 316, due to the corrosive com- 
bination of calcium bisulfite and sulfurous 
acid. Valves for water and steam lines are 
bronze, with the exception of the check 
valves marked “S” and “Y”, which are 
stainless steel due to the possibility of 
acid liquor or gas backing up. 

Consultation with accredited piping 
engineers and contractors is recommended 
when planning any piping installation. 

To simplify planning, select all the 
valves you need from the complete Jenkins 
line. It’s your best assurance of lowest cost 
in the long run. Jenkins Bros., 100 Park 
Ave., New York 17, 

Complete description and enlarged dia- 
gram of this layout free on request. In- 
cludes additional detailed information. 


SOLD THROUGH LEADING INDUSTRIAL 


DIGESTER RELIEF 


CID STORAGE TANK RELIEF 





JENKING VALVE 
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DISTRIBUTORS EVERYWHERE 





When companies of the calibre of those 
@ named here—representing only a partial 
list of BOARDMAN customers—select the 
same firm for their varied metal fabri- 
cating needs, it means just one thing: 


In the quality of its workmanship and the 
character of its service, BOARDMAN 
delivers the goods! 


Let BOARDMAN prove to you that it has 
the facilities, the personnel, the experi- 
ence and skill needed to design, engineer 
and fabricate for your metal products 
requirements—whether they involve 
carbon steel, stainless steel, clad steels, 
aluminum or wrought iron. BOARDMAN 
works with them alll 


THE BOARDMAN CHALLENGE 


With absolutely no obligation on your 
part, our Chief Engineer will fly to your 
plant for on-the-spot consultation 
regarding your particular metal fabri- 
cation problems. For literature, quota- 
tions or immediate action, write, wire 
or telephone TODAY. 


THE BOARDMANco. 


OKLAH M OKRLAHS 
* PHONE LD 254 


METAL FABRICATING SPECIALISTS FOR MORE THAN 40 YEARS 45 


PRESSURE VESSELS INCLUDING A.S.M.E. CODE VESSELS © BATCHERS © BINS © BURNERS 
COLLECTORS © CONVEYORS © DRYERS © DUCTS © ELEVATORS © FANS © FEEDERS © FLUES 
GRADING EQUIPMENT © HOPPERS © MIXERS © STACKS © STERILIZERS © TANKS © WASHERS 


350 





FIRMS... 


of the Attapulgus Minerals & 
Chemicals Corp. and the Edgar 
Bros. Co. 


Mobay Chemical Co.—Jointly 
owned by Monsanto Chemical 
Co. and Farbenfabriken Bayer, 
A.G. of Leverkusen, Germany, 
will manufacture isocyanate com- 
pounds. 


Independent Chemical Corp.—Has 
been formed by Spielman Chem- 
ical Corp. and Siegel Chemica) 
Co., Inc. 


James K. Pickard—A consulting 
practice in atomic energy de 
velopments has been set up in 
Washington, D. C. Mr. Pickard 
resigned from the AEC in May, 
1954. 


U. S. Industrial Engineers & Con- 
structors—Formed upon the con- 
solidation of four firms. Com- 
bined resources total $54 million. 


Tuloma Gas Products Co.—Formed 
as a subsidiary of Standard Oil 
Co. (Indiana) to sell liquefied 
petroleum gas on a nation-wide 
basis. 


New Names 

W-K-M Co. has become a_ sub- 
sidiary of ACF Industries, Inc. 
and will be known as W-K-M 
Mfg. Co., Inc. 


Precision Machine Co. has changed 
its name to Precision Chemical 
Pump Corp. 


Hamer Oil Tool Co. has changed 
its corporate name to Hamer 
Valves, Inc. 


“Enthol” is the new name for 
Enthone, Inc.’s Enthone Com- 
pound 42. 


New Lines 


U. S. Steel Corp.—Will commence 
production of plastic pipe at the 
Nat'l Tube Div. 


American Cyanamid Co.—Has 
added Calco Soluble Vat Brown 
BY to its line of leuco ester 
color dyes. 
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Stainless steel’s ability to leave the taste of 
citrus concentrate unchanged was important 
in its selection by Mojonnier Bros. Co., for 
this large “Lo-Temp” evaporator, used by a 
Florida producer. 


Stainless Steel is VERSATILE, too 


Stainless steel has been a standard material in the chemical industry for many years 
~ yet its great versatility is sometimes overlooked. For example, though there are 
thousands of corrosive or sensitive media in the chemical field, it is rare indeed not 
FREE—44 book, 0 find a specific grade of Crucible Resistal® stainless steel either to resist corrosion 
~—44-page book, - c ” 7 
=| “Making the Most of Satisfactorily, or to prevent contamination of the product. 


4-4 Stainless Steels in the 


Physical properties of stainless grades cover a broad range, also. Stronger than ordi- 
Chemical Process In- 


, RES mame nary carbon steel, stainless equipment is substantially lighter. At the same time, 

dustry.” Gives you helpful hints on tainjess equipment withstands attack both at high and low temperatures. Abrasion 

the design, use and care of chemical . = . ‘ “ee ° A 

cquleasant ff dalaitied resistance of stainless is remarkably high, too, as is its fatigue strength. That’s why 
moving parts of stainless steel will give unusually long service, even under severe 
vibrational stress. Finally, stainless is an excellent shop metal — it can be readily 
fabricated into any process equipment, no matter how complex. 


So the next time you need process equipment — look first to Crucible stainless for the 
most practical, most economical material. And for special suggestions on how best to 
apply stainless in your plant — call Crucible. 


[CRUCIBLE| 
Fine| steelmaking STAINLESS STEELS 


REX HIGH SPEED * TOOL © REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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theEPPENBACH | PRINCIPLE 
ec HOMO-MIXER | i OPERATION 


1 makes disperstons 
2 homogentizes! 


1 Turbine head near 
* tank-bottom causes 
converging horizontal 
flow, carrying sedimen- 
tary material into close- 4 Rapid downflow 
fitting rotor vanes. * gubmerges, wets out 


2, Inflowing srry” Ing) additives fed" int es SHORTEST DISTANCE 
vailiabie n | 
~ BF ee 5. Entire batch defioc- sizes TO THE SOLUTION 


culated, giving per- or labora- 
3, Submerged battie fect dispersion. OF YOUR 
* plate defiects risin production 
current toward tan 6, No surface boil—no plants. Ca- 
sides, thence down to- * vortex—negligible yr from DUST PROBLEM 
ward bottom. air drawn in. to 2,000 - 
lon batches j : 
This mixer is built and operates on an entirely NEW “ % to2 } 
principle. Ordinary mixers create a vortex in ma- oe * 
terial, pull air into tank. The HOMO-MIXER draws Pe Here is the straight- 
only from the BOTTOM of the tank with no vortex. | line approach to facts 
Write for details of this mixer—‘“the only one of 1A emer h 
its kind”. Ask for Catalog No. 402. | on how to determine 
| the solution to your 


dust problem. Our new 


ADMIRAL TOOL & DIE CO. INC | Fo cea 1 Bo 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK Su ELE cots Gaia mated 
for determining the scope of your dust 
problem and your dust control equip- 
ment requirements. Whether yours is a 
problem of recovering valuable 


SMOOTH — VIBRATIONLES s if you handle process dust or elimination of dust that 


PROPELLERS — bulk materials ‘ “Syesit prot rom the 
for MIXING, STIRRING, 4 = ay | Tits ss 


AERATING, PUMPING, etc. , Barber- 
Manufactured by an Greene 


exclusive process, 
MICHIGAN propellers 
are perfectly balanced 
to avoid whip and 
strain on shafts. And 
because of their 
superior functioning 
are ae! — 
parts fe) e | ‘or your co ust ¢ 
products of { rd a to Ape otal 
many leading : | ) letterhead and sign your 
equipment MODEL | name and title. 
manufac- GDA ~ MIXER 


turers. INTERNATIONAL 
ENGINEERING 
DAYTON, OHIO 
































WRITE FOR YOUR COPY 
192 pages of B-G standardized com- 
for special application ; - 

and replacement, as well as original equip- ponents, accessories, typical con- 
ment, in a wide variety of metals and in veyor layouts and installation pho- 
sizes up to 60". Write for latest date tographs, Complete, comprehensive, 
folder. easy-to-use. Please request catalog 
| 76-A on your company letterhead. 


Barber-Greene 


AURORA, ILLINOIS, US A 
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DE LAVAL 
CENTRIFUGALS 
PAY FOR 


In many of America’s most progres- 
sive chemical, pharmaceutical and 
food processing plants De Laval 
Separators and Clarifiers have 
proved to be a sound investment. 
So sound, in fact, that the centrif- 
ugals pay for themselves. __ 

De Laval Centrifugals introduce 
the economy of continuous separa- 
tion into processes formerly slowed 
down by batch separation with 
filters or settling tanks. In many 
cases they not only cut costs, but 
also improve the product. 

If your processing involves liquid- 
liquid, liquid-solid or liquid-solid- 


liquid separation, investigate doing 
the job the De Laval way. 

De Laval Engineers will be glad 
to put their wealth of experience 
at your service. They have shown 
many other manufacturers how to 
save money. Let them do the same 
for you. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


‘DE LAVAL 


FOR FASTER PROCESSING SYSTEMS 
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icles lacie 


Level Reading . ms wre - & ‘ 
of LOW nad QUIDS WORTH 


STORIVG ARE 


TEMPERATURE a  ™.. “ony 
LIQUIDS... ga ENS hilygs” 


i]s -YeiUkye). ean 


Large Chamber 


NON-FROSTING’ 
GAGES 


You get the highest possible 


accuracy of reading on low temper- - DOTS 


ature, low boiling point liquids with © FOR cones LIQUIDS 


the patented Jerguson Non-Frosting | 
rida in the New Large Chamber OF ALL KINDS 
model . . . because it insures less | @ 100% AUTOMATIC 


turbulence at the meniscus, and © APPROVED BY 
clear vision at the vision slot. ' 4 
UNDERWRITERS 


This new Jerguson model has 6 
times larger area at the meniscus | LABORATORIES WRITE FOR COMPLETE DETAILS 


than the standard gage, so that there 
4 LIQUIDOMETER «-.. 


is a marked reduction in turbulence | ' 
1629 Sel t MAN Ave (OMG 1S. amo CITVIMY 








with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost _oagomn 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 


Here's a dual feature gage that 
assures greatly increased tn ae y of CORROSION-RESISTANT 


reading for the process industries. 
If you have a problem with light 
gascous fluids, or with gage frost- 


ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or Lee Ketties meet every processing 


<5 nee need. They are practical, easy to 
clean and keep clean, meet all 





Jerguson Large Cham- 
ber Gage, Transparent : : 4 
Type, with the patented sanitary regulations and are avail- 


Non-Frosting Gage able in sizes up to 500 gallon 
Glass Extension. Write : 
for literature on this capacity. 
gage, and on other non- 
frosting Jerguson mod- For longer service and greater all- 


els, *p d around dependability, specify LEE 
aonte Corrosion-Resistant Kettles. 


Our descriptive technical bulletins 
sent on request. i 











Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY LE e METAL PRODUCTS CO., INC. 


100 Fellsway, Somervilie 45, Mass. 
onlay 417 PINE STREET, PHILIPSBURG, PA. 


nt ae ee MALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 
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Positive displacement meter supplies signals 
proportional to main line flow causing Clutch- 
Actuated Pump to feed additive in exact ratio. 








@ Latest Proportional Feed 
Techniques Use New Milton Roy 
Clutch-Actuated Flow Control Pumps 


e@ Accurate proportional feed ...lower equipment 
costs .. . simpler installation ... dependable opera- 
tion ... ALL are features of the newest Milton Roy 
development in fiow control. 

_ Designed primarily for process applications requir- 

ing inexpensive proportional feed, a Milton Roy 
Controlled Volume Pump and its constant speed motor 
are linked by a mechanical clutch in a single, compact 
assembly. Normally disengaged, the clutch is tripped 
by a solenoid upon electrical signal. The pump is then 
engaged for one complete suction-discharge cycle, and 
returned to its idling position while the motor con- 
tinues to operate. Actuating signals may be supplied 
by a positive displacement meter or other flow meter 
for accurate proportional feed ... by timer or other 
device where single stroke control is required. 
(See diagrams.) 

Typical of the widespread applications of the’ new 
Clutch-Actuated Flow Control Pumps are the hun- 
dreds now in service in the Petroleum Industry’s 
gasoline additive program. At pipeline distribution 
points these units are used to feed the additives in 
proportion to the gasoline flow. Pumps of high accu- 
racy and rugged dependability are essential to the 


in simplified blending system, timer signal 
engages clutch to stort stroke in first pump 
cylinder. Second clutch is actuated in proper 
ratio and total number of strokes is determined 
by Micro-switch and impulse counter. 


successful handling of these expensive additives. MmIGTON 


Available in a wide range of models, capacities, 
and pressures, Milton Roy Clutch-Actuated Pumps are 
described fully in Bulletin 654. Write for a copy today. 
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ComMPANY 


Manuaieiong Engico 1322 E. MERMAID LANE + PHILA, 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 





Ansul 


is the only dry chemical 
fire extinguisher backed 
by a five year warranty! 





Here is proof of Ansul’s superiority . . . a five 
year equipment warranty, the only one of its 
kind in the fire control industry. 

For the buyer of fire equipment this important 
warranty means many extra years of trouble- 
free protection plus freedom from costly and 
frequent maintenance checks and repairs. 

The special design and construction fea- 
tures that make this warranty possible provide 
not only dependable protection but also fast, 


effective fire control. Ansul’s weather-tight con- 
struction keeps out moisture and _ resists 
corrosion. Patented nozzles deliver the right 
kind of stream for your fire protection prob- 
lem. The sealed pressure cartridge puts Ansul’s 
“Plus Fifty’? dry chemical to work imme- 
diately—no delay or lag. And finally rugged 
construction makes it possible for Ansul 
equipment to give peak performance under 
the toughest operating conditions. 


HERE 1S THE BIG TRAINING AND SERVICE PLUS OFFERED ONLY BY ANSUL! 
Available without cost to all Ansul users. 


— “ 


Training for your personnel at your Customer training school at Marinette 
plant by Ansul specialists. for your key safety personnel. 


Visual aids on fire control for your in-plant survey to scientifically deter- 
safety meetings and other training. mine your fire protection needs. 


a 


Call the Ansul Man! 


Get in touch with your local 
Ansul man through the "yel- 
low pages” or write ANSUL 
CHEMICAL COMPANY, Fire 
Equipment Div., Dept. F-113, 
Marinette, Wisconsin. 
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CARBON BLACK 


Kennedy makes pack- 
ages for chemicals with 
the flick of a wrist—or 
the click of a machine, 
Either hand-made or 
machine-made bags, case 
liners and drum liners 
are turned out by the 


thousands hourly... 
to package the products DYE STUFFS 
of the chemical industry. 


¥ Write for NOZZLE CATALOG to 


” SPRAY ENGINEERING CO. aca 


} 115 CENTRAL STREET + SOMERVILLE 45, MASS. omsageeneap aie mde a aye 


you name it, Kennedy 

has it...and can con- 

vert it into an engineered 

or conventional package 

for your chemical SULPHATES 
products. 





CITRIC ACID 


sa 
ROSIN 








LIQUID LEVEL GAUGES 


® 
7 | Our engineers are quali- 
fied through training and FERTILIZERS 


experience to deal with 
the special problems of 


j ; chemical packaging biiaae 
TUBU ‘ i | And our mile-long line : 
e | of men and machines is 


your assurance of uni- 
form quality at lowest 
possible cost 


Standard Equipment SULPHUR 
in i: 


Leading Refineries | Kennedy 


and é ee CAR LINER AND BAG CO, IN 
| SHELBYVILLE, INDIANA 


Industrial Plants | (OFFICES IN PRINCIPAL CITIES 
All Over the World! : | i | Se en 





ABRASIVES 


ALKALIES 


ACIDS 


| g Send me more information regarding 
| & Kennedy packaging for Chemical 


Send for Complete Catalog and Specifications | 5 re 


STRAHMAN VALVES, INC., new vorw 13, us. 
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mmm EXPLOSIVE DUSTS 


Your Own 
The explosion hazard is ever pres- 
Ox en re | FUMES AND VAPORS ent in many chemical process plants 
AS) an Control of this hazard has been 
MADE SAFE WITH achieved by many big-name proces- 
Th igede(-30) in eons with the Multi-Wash system of 
10n. 


(MULTI-WASH 22es'272 
One Generator | ie ciency, make it the most economical 


buy in its field. 
COLLECT ORS Not only will Multi-Wash solve 
your dust, fume or vapor problem, 
but return the investment in re- 
covery of valuable by-products. 

Be sure to get all the answers be- 
fore you allocate any money for 
dust control equipment. 

Your nearest Schneible engineer 
is at your service, or if you like, 
call the home office, collect. 








Write for Bulletins Nos. 551 and 
610—No obligation of course. 


CLAUDE B. SCHNEIBLE CO. 
P. ©. Box 81, North End Station 
Detroit 2, Michigan 


EUROPEAN LICENSEE, ELEX S. A, ZURICH, SWITZERLAND 
CABLE ADDRESS FOR FOREIGN INQUIRIES. CBSCO 



































WIRE-MESH PRODUCTS 


“saranda parcel teia for all filtering and straining applications. 


With INDEPENDENT’S newly-designed 


high-purity oxygen and nitrogen from 
the free air . . . and in the same 
generator. 


All meshes, all weaves, all alloys. 





You reduce costs up to 50% by elimi- 
nating handling costs . . . vaporizing 














costs . . . evaporation losses . 
residual losses . . . and transportation 
costs. 

INDEPENDENT Generators are avail- 
able in any capacity, any purity and 
ony pressure. Put your oxygen-nitro- 
gen problem up to us... our engi- 
neering department will gladly submit 
recommendations . . . no obligation, 
of coursel 


INDEPENDENT ENG. CO., Inc. 


CONSULTING - * RESEARCH 
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And Oilgear’s Range and Control 
help capture savings hidden in 


J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 lb. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtain such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical transmissions under actual 
operating conditions. 

“In order to obtain 


SMOOTH, POSITIVE 8 Hie Ril 
ig iency in any 
SPEED VARIATION boiler unit,” says Mr. 


Morrow, “‘a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100G of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


EASE OF ‘Also, on this type of stoker the 

grate speed must be infinitely 
CONTROL variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive upits because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


UNLIMITED Also, fuel feed and grate 

drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,000 
pph over the weekends still under full auto- 
matic control. 


OUTSTANDING “One of the outstanding 
features we discovered... 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission.” 


These four features, variability, ease of 
synchronization and control, actual range 


22 4NN tHE 


UNITED 
STATES 


View in J. 1, Case Co. tractor works at Racine, 
Wis. Boiler front and Detroit Rote-Grate 
Stoker on 100,000 ib. per hr. boiler unit. 





Two Ollgear Variable Delivery Pumps with simple 
diaphragm actuated hydraulic servomotor lever 
controls supply fluid power for the fuel feed and 
grate drives. An Oilgear drive was experimentally 
installed on the fuel feed on the first stoker in 1948. 
On the basis of its performance, Olilgear drives 
were used for both fuel feed and traveling grate on 
@ second stoker unit installed in 1949. Also, Oil- 
gear will replace the mechanical grate drive on 
the first stoker installed in 1943. Like a shadow, 
flexible, controllable Oilgear Fivid Power causes 
fuel feed rate and grate speed to accompany steam 
demand up and down. Recording charts show 
steam demand varies “all over the place,” but 
steam pressure and fuel air ratio stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions offer in machine 
design and use. Investigate Oilgear equip- 
ment as a better solution for your problems. 
THE OILGEAR COMPANY, 1579 West 
Pierce Street, Milwaukee 4, Wisconsin. 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 





Using 
Woven Wire 
Conveyor Belts ? 


get to know your 
Cambridge man! 


Every Cambridge Sales Engineer— 
both in the field and the home office- 
is thoroughly trained in every phase 
of wire belt engineering. 

That means he’s equipped to give you 
complete, accurate advice and recom- 
mendations——-based on our years of 
leading the development and applica- 
tions of woven wire conveyor belts. 
You can be sure that the belt he 
recommends for you will give top 
performance, because every Cam- 
bridge belt is selected and fabricated 
to meet individual requirements. No 
two belts are alike. The belt you buy 
is designed for you alone. 

Moreover, every step of belt fabrica- 
tion at the plant is closely inspected 
to make sure the finished belt meets 
rigid specifications for size, mesh 
count and mesh opening. 

So, for complete satisfaction with belt 
performance——get to know your Cam- 
bridge man. He’s listed under “‘Belt- 
ing-Mechanical”’ in your classified 
phone book—-or write us direct. 





IF YOU'RE NOT USING WIRE BELTS 
let us tell you how they can boost 
production and cut costs by combin- 
ing movement with processing. No 
obligation, of course. 











FREE CATALOG 
Gives complete specifications for 
Cambridge wire belts, provides 
you with background knowledge 
for discussion with your Cam- 
bridge Sales Engineer. 


OFFICES IN LEADING INDUSTRIAL AREAS 


360 


FOR BLENDING LIQUIDS 
You can’t beat the accuracy of a.. 


AUTOMATIC 
‘BLENDER! 


*THE BLENDER THAT USES 
XACTO—the world's most 
widely used meters! 


Actual operating records 
prove that use of the Bow- 
ser Automatic Blender re- 
sults in constant formula 
accuracy to 1/10 of 1%. 


if you blend or mix two or 





more liquids, chances are the Bowser 
engineer in your vicinity can show you how to increase produc- 
tion, cut costs and assure product uniformity. Call him TODAY! 


Write for the new folder on Automatic Blending Systems 


BOM 


* 





" WASHINGTON, o,  S, 














WHEN PUMPS WEAR OUT 
.. WHO IS AT FAULT? 


\y-PLANT 


i 


This Petcock 


SERVICING Saves Early 
Pump Replacement 
USE DAILY AS DIRECTED 


One of many Waukesha Pump ‘'‘Life-Savers,"’ 
this simple petcock can add months to pump 
service! Use it to drain condensate from 
our pump every time you clean it — daily. 
It's important! If you leave condensate in 
your pump, you saponify the oil . . . Your 
oil loses its lubricating value, and you have 
rapid wear on the bail bearings, causing mis- 
alignment of shart — resulting in excessive 
wear on impellers and pump body. Shorter 
pump life, early repair and need for replace- 
ment! 

SAVE YOUR PUMP... Make the *‘Petcock- 
Check"’ every day. Let it drain until the oil 
runs clear. Then check the oil level; add oil 
to fill — of the recommended type and 
viscosity. It’s good ‘“‘life insurance.’ 

Saves money — and new pump in- 
vestment. 


WAUKESHA FOUNDRY CO. 
WAUKESHA, WISCONSIN 


Petcocks 
also 

evoilable for 7 
pumps now in use. 


Se 


WAUKESHA P.D.* Sanitary Pumps are built 
for long life! Every detail in their design and 
construction confirms this. Service-conscious 
owners prove it every day, every year. That's 
why you'll find more Waukesha Pumps in use 
today for quality protection of all types of 
products, liquid, semi-liquid, creamy or 
chunky. Prove it ycurself — write for latest 
Instruction Manual — or complete catalog. 
1342 Lincoln Ave. 

Waukesha, Wis. 


*P.D.—Positive Displacement, slow speed 


_ = 100t 
4 PUMPS 


Dependable Product of o Responsibic Monutacturer 


¥. 
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You will always get better results by putting 
a Steam Trap on each Steam Coil, Chest or Unit 


EXAMPLE 


Dryer Temperatures at 
Guelph Creamery, Guelph, On 


WITH GROUP TRAPPING 


(5 steam traps for 10 coils) 





WITH BLOW-THROUGH 


(no steam traps) 





WITH ARMSTRONG 
UNIT TRAPPING 


(10 traps—one on each of 10 coils) 











Ss 
] 


STAINLESS 
STEEL gui 
pins 


HARDENED CHROME 


STEEL valve 
STAINLESS teat 


STEEL valve 
lever 


STAINLESS 
STEEL valve 








One of the big advantages of Armstrong traps 
is LOW MAINTENANCE. Mechanisms 
in low and medium pressure traps identical 
in design, workmanship and materials to 
those in 900°F, 900 psig traps. 
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® The example at the upper left is simply one of thousands 
that bear out the benefits of “Armstrong Unit Trapping”. 


When you analyze it, the reason is quite obvious. No two 
steam coils, chests, chambers or machines will condense 
steam at exactly the same rate under operating conditions. 
There is a greater pressure drop in the units that condense 
the fastest. Steam will backflow through a common drain 
line from a higher pressure unit to a lower pressure unit. 
This blocks off flow of air and retards condensate flow 
from the lower pressure unit. On the other hand, if you 
separate each unit with its own trap, that can’t happen. 


You will always get higher temperatures and lower pro- 
duction costs with unit trapping. Ask your Armstrong 
Representative about it, or write: 


ARMSTRONG MACHINE WORKS 
858 Maple Street, Three Rivers, Michigan 


NS Thong 


FREE—STEAM TRAP BOOK 
STEAM Tegp 


If you don’t have a copy of the 44-page = “#"* 
Armstrong Steam Trap Book, we'll be 
glad to send you one. No obligation. 





PUMPS 7,500, 15,000 or 30,000 psi working pressure 
@ made possible by the interchange of piston and 
IN ONE cylinder assemblies in the same pump. frame 


DRY GRINDING UNIT 


Make power connections only and the 
Hardinge Dry Grinding Unit is ready 
to perform. Self-contained and port- 
able, 7’8” high. Complete with Con- 
stant Weight Feeder, Conical Mill, 
“Gyrotor” Air Classifier, dust collec- 
tor, product collector and “Electric 


Ear” grinding control. i nt indicating 
is running: 


¥ 


UMpEMYUEIOMTE Lhiwision a 
p> AMERICAN INSTRUMENT CO.,INC. 


Silver Spring, Maryland » In Metropolitan Washington, D. C 





“Packaged 


Pulverizers” 


HENSZEY 
aoe ae eee 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 

in the HENSZEY FLOW METER — 

WET GRINDING UNIT no breakdown due to complicated 
Make power and water connections gears and mechanism. Goes right souND ALARM AT 


only and the Hardinge wet grinding i z oe 

unit is ready to perform. Self-con- in the line — no additional sup- HIGH OR LOW FLOW! 
tained and portable, 64’ high. In- . aia e ; 
cludes. Conical Mill, Counter-Current ports. Indicates flow within 3% — Easy to set on face of switch 
Classifier, launders, feeder, pump, and : — unaffected by dust, dirt 
Electric Ear” grinding control. absolute accuracy, even with pul- stnpnedien <= tn piting or 


sating flow. Send for bulletin. sticking. 


GE | 
tase gecesetse: ss a HENSZEY COMPANY 


CBee - Haas * Become | DEPT. E-8 WATERTOWN, WISCONSIN 


ew Tort + Terente © Chtenge * Mibtene © Hewene - Set tate Cty Gee Pamcteme | 
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The high quality of the famous Hershey Chocolate Bar is 
known far and wide. And, into the maintenance of that 
product's well-deserved popularity, goes the processing of 
just the right kind of sugar. 


In the Hershey Chocolate plant eight No. 4-TH-MIKRO- 
PULVERIZERS set up in tandem units, turn out tons of sugor 
per hour, reducing it to the required degree of fineness. 


It was found that this dual-pass method reduced power 
consumption and operating time—while delivering at the 
same time a product which solved other problems in the 
subsequent processing of the chocolate. 


A major part of all the sugar in the world is ground in 
MIKROS. So too, MIKROS have provided the answer to a 
great majority of food processing operations where grind- 
ing, blending or granulating of fine or ultra-fine powders 
is required. 

The MIKRO area of distinguished service extends far 
beyond the food field. It also embraces the processing of 
chemicals, pharmaceuticals, cosmetics, soaps, fertilizers, 
plastics and many other products and materials. 

Submitting your grinding or dust recovery problem to 
the MIKRO Laboratory involves no obligation on your part. 
But, the answer provided may be just the right answer for you. 


Write for illustrated descriptive bulletin 


PULVERIZING MACHINERY DIVISION 


55 CHATHAM ROAD 
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METALS DISINTEGRATING COMPANY, INC. 
SUMMIT, NEW JERSEY 








CROSS SECTION 


“‘DAVENPORT’’ CONTINUOUS PRESS 


“DAVENPORT” Continuous Presses are 
ae ii ge 
— 


made in three sizes and are the most efficient 
method of extracting excess moisture from 
semi-solids. 
“DAVENPORT” Continuous Presses make 
it possible for chemical, food processing, De-Watering 
rubber reclaiming plants, packing houses, Presses and 
breweries and distilleries . . . and allied in- 
dustries, to extract excess moisture from their Screens 
products at the lowest possible cost. ROTARY 
Send for our catalog. For quick reference, 
see you 1953 or ‘54 Chemical Engineering Steam Tube, Hot 


Catalog. Air and Direct Fire 


Dryers 


Water Tube and 
Air Coolers 


DAVENTORE yews “Aup 


DAVENPORT towa 












































i ( Corns 


1896 








PHOSPHORUS (Yellow or White) PHOSPHOROUS ACID 


PHOSPHORUS OXYCHLORIDE HYPOPHOSPHOROUS ACID 


PHOSPHORUS TRICHLORIDE ALKYL ACID PHOSPHATES 


PHOSPHORUS PENTACHLORIDE (Alkyl Phosphoric Acids) 


PHOSPHORUS PENTASULFIDE SODIUM CHLORATE 


PHOSPHORUS SESQUISULPHIDE POTASSIUM CHLORATE 
AMORPHOUS PHOSPHORUS POTASSIUM PERCHLORATE 


PHOSPHORIC ANHYDRIDE HYPOPHOSPHITES 


PHOSPHORIC ACID OXALIC ACID 


ZINC PHOSPHIDE 


OLD BUI W 


ELECTRO-CHEMICAL COMPANY 
Plant and Main Office: 


NIAGARA FALLS, NEW YORK 


New York Office: 


19 RECTOR 8T., NEW YORK 6, N. Y. 
































read 
dew points 


INSTANTLY 
-o ACCURATELY 


The Alnor Dewpointer takes the guess- 
work out of dew point readings... 
makes it easy, even for non-technical 
personnel, to achieve consistent accu- 
racy. That’s because fog is suspended 
in an enclosed chamber, under con- 
trolled conditions which can be repro- 
duced time aftertime...anywhere. This 
means faster readings, too, with no 
time lost calculating variables. And 
the Alnor Dewpointer is completely 
self-contained, requires no external 
coolant or auxiliary apparatus. It op- 
erates on either a.c. or the enclosed 
battery. Available in three ranges... 
for dew points between — 20°F. and 
room temperature, from — 80°F. to 
— 0°F. and from — 80°F. to room temp- 
erature. For more information, send 
for your copy of the Alnor Dewpointer 
Bulletin. Illinois Testing Laboratories, 
Inc., Room 559, 420 North La Salle 
Street, Chicago 10, Illinois. 





PRECISION INSTRUMENTS — 
_ FOR EVERY INDUSTRY 





August 1954—CnemicaL ENGINEERING 














CHEMICAL PROCESS NEWS 





PUBLISHED BY CHEMICAL PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


AUGUST 1954 











NOTES ON 


SYNTHOL 


Synthol is the name of the Kel- 
logg-developed process for cat- 
alytically reacting synthesis gas 
(carbon monoxide and hydrogen) 
to produce a wide variety of 
hydrocarbon materials and 
chemicals. Synthesis gas for the 
process can be derived from 
either natural gas or coal. 


¢ * 


The first plant to utilize Synthol 
on acommercial scale is now under 
construction by Kellogg in South 
Africa. Partial combustion of coal 
(from vast deposits near the plant 
site) will form the source of the 
synthesis gas; primary products 
of the plant will be “petroleum’”’ 
fuels—around 60 million gallons 
per year, of which the major part 
will be motor gasoline. 


* a »” 


In addition to gasoline and fuel 
oil, the plant’s output will in- 
clude an impressive quantity of 
industrial and agricultural chemi- 
cals—about 125 million pounds. 
Many of these are oxygenated 
compounds, produced as_ by- 
products in the Synthol unit. 
While their volume is small in 
comparison with the enormous 
amounts of fuels produced, the 
higher market value of these 
chemicals adds substantially to 
the over-all attractiveness of the 
Synthol process. 


* * 4 


The water-soluble or chemical 
stream from the Synthol unit is 
passed through a series of opera- 
tions involving both extractive and 
conventional distillation to sepa- 
rate methanol, anhydrous ethanol, 
methyl ethyl ketone, and acetone. 
The methanol will be used as a 
solvent in the process and the 
ethanol will be blended into the 
gasoline pool, The other two chemi- 
cals will be marketed. 


-. Wa. 


Additional equipment is being 
installed to produce commercial 
grade propanol and/or butanol, 
or to further process these prod- 
ucts as additional gasoline. 











Low Production Costs, High Yields 
and Flexible Operation Characterize 
New Phenol-from-Cumene Process 


Shown above is a detailed model of 
a unique chemical plant Kellogg is 
currently building for Hercules 
Powder Company at Gibbstown, 
N.J. The plant will produce phenol, 
acetone, and methyl styrene, using 





For further information, technical data, 
etc., relating to chemical or petro- 
chemical pr ing, write 


CHEMICAL 
PROCESS 
DIVISION 


'M.W. KELLOGG 





PULLMAN 


the Hercules-Distillers process for 
oxidizing and splitting cumene. 
Kellogg, which developed the me- 
chanical design of the commercial 
process in collaboration with 
Hercules, is also the originator of 
the process to be used for making 
the cumene feed. 

The over-all process offers an 
unusual example of how refinery 
products can be upgraded to indus- 
trial chemicals to obtain a radical 
increase in value. 

The phenol portion of the output 
is derived from the benzene part 
of the initial input. In the same 
way, the acetone produced is at- 
tributable to the low-cost propy- 
lene third of the feed. 

As compared with other proc- 
esses, the latter product—acetone 
—at present prices provides a 
bonus for the phenol produced as a 
major product. Moreover, the com- 
paratively small quantity of methyl] 
styrene produced can be separated 
for use in the plastics industry, 
or it can be converted back to 
cumene and re-used in the process. 


ETHYLENE 
PROPYLENE 
BUTYLENE 


METHANOL 
ETHANOL 
pROPANOL 


BUTANOL 
is0.0CTYL 
ALCOHOL 


BENZENE 
XYLENE 
TOLUENE 


PHENOL 
“FROM 





Advertisement 
Liquid Carry-Over Economically 
Controlled by Separators 
Made of Knitted Wire Mesh 


When the removal of unwanted — and 
often contaminating — liquid particles 


entrained in a gas is considered as basic- | 


ally similar to the filtering of solid par- 
ticles from the same type of carrier, the 
simplicity and effectiveness of knitted 
wire mesh entrainment separators is 
more readily understood, 


Small section of a Metex Mist Eliminator opened 
to show construction. 

Known as Metex Mist Eliminators, 
these separators are built up from layers 
of knitted wire mesh into a unit, forami- 
nous in structure, which removes the 
liquid particles by impingement and ac- 
cumulation in depth. Though operating 
on the same principle as air filters of this 
type, they have one distinct advantage. 
The filtrant being liquid will drain from 
the Mist Eliminator by gravity, Entrain- 
ment removal can therefore be considered 
as a “continuous” rather than a “‘batch” 
operation since the “filter” does not 
have to be cleaned. 

Metex Mist Eliminators were first 
used about 10 years ago to remove the 
liquid entrainment in a_ fractionator 
tower in one of our leading petroleum 
refineries. The efficiency of, and the op- 
erating economies effected by, this first 
installation have since been repeated in 
unnumbered operations which include 
not only petroleum refining, but petro- 
chemical and chemical processing opera- 
tions in this country and abroad. 

Mist Eliminators can be easily in- 
stalled in new or existing vessels. ‘They 
have no moving parts to require power 
or servicing and need no special hous- 
ings. Experience shows that they will 
operate over an unusually wide range of 
velocities with a pressure drop generally 
less than 1” of water. Entrainment re- 
moval efficiencies of 99% and better are 
commonly reported. For full informa- 
tion write Entrainment Separator De- 











Package Engineering 
+6 of a Series 


Research and development of packaging 

terials and p for any product; 
chemical and metal spare parts to com- 
plex pharmaceuticals and aircraft com- 
ponents. Services include: 

. Development and specification of coat- 
ings for and laminations of basic mate- 
rials. 

. Development and formulations of coat- 
ings and adhesives. 

. Design and specification of equipment 
for production, coating and laminating 
of basic materials. 

Developing packages for ALL types of prod- 
ucts; providing packag for protecti 
4 ‘ 3 ht 4 + and 











ambient storage conditions in ALL market- 


ing areas. 
Inquiries invited 
Without Cost or Obligation 


FOSTER D. SNELL inc.-o0; 


29west IS*ST. NEW YORK 11,6. — WA 4-8800 

















McGRAW-HILL 
TECHNICAL WRITING SERVICE 


WRITES * EDITS 
ILLUSTRATES 
PRINTS 


YOUR publications ... 
to YOUR specifications 


TWS relieves you of all or 
any of the many problems 
encountered in the produc- 
tion of your... 


EQUIPMENT MANUALS - HANDBOOKS 
PRODUCT CATALOGS-TRAINING AIDS 
PAMPHLETS — REPORTS — BROCHURES 
COMPANY HISTORIES — PARTS LISTS 


150 


WRITERS — EDITORS — ARTISTS 
ARE AT YOUR SERVICE 
WRITE: 

Project Consultant 
TWS—McGraw-Hill 
330 W. 42 St. NYC 36 








STEAM GENERATORS 


ims 5 
ss 


ot PROCESS 


Economical, and highly efficient, 
SUPERIOR Steam Generators 
arrive at your plant ready to pro- 
duce steam for process or heat. 
Completely factory assembled and 
tested, they are backed by un- 
divided responsibility. 


@ Fully automatic burning oil or gas or both 
in combination. 
Mounted on rigid channel iron base, they 
require no special foundation. 
Built-in induced draft eliminates the need 
of an expensive chimney. 
Simple installation permits a nearby 
source of process steam. 
Battery installation provides 
flexibility for varying steam demands. 


extreme 


Special units for permanent outdoor 
installation. 

Fire-Tube models in 18 sizes from 20 to 
600 b.h.p. for pressures up to 250 p.s.i. 
Write for catalog 622-F. 

Water-Tube models in 9 sizes from 200 
to 1,000 b.h.p. for pressures up to 
400 p.s.i. Higher pressures on special 
order. Write for catalog 622-W. 


for performance you can BA NK on 


fu, c}]/—/o]/] c 
T/ HE a Al TIA 


STEAM GENERATORS 


Phone: LOngacre 4-3000 


partment, Metal Textile Corporation, 


J SUPERIOR COMBUSTION INDUSTRIES INC. 
Roselle, New Jersey. Twas TOWER, Teas SQU 


ARE, NEW YORK 36, NY. 
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Struthers Wells Corp. needed top dimensional 
accuracy and material quality for tubes 
for these heat exchangers. TRENTWELD 
uniformity is ideal for efficient shop assembly, 
and has always worked out to the complete 
satisfaction of Struthers Wells customers. 


TRENTWELD stainless tubing 


FREE — ask for your copy of the 
new book “Trentweld Stainless 
and High Alloy Tubing.” You'll 
find practical details on applica- 
tions, plus full tables on physical 
and chemical properties, and 
weights per foot on the sizes and 
grades you need. Send for your 
) copy today. 





TRENTWELD 


It takes specialists to manufacture stainless welded tubing of 
uniformly high quality. That’s why TRENTWELD is the pre- 
ferred standard for quality wherever stainless or high alloy 
tubing is required. 

For TRENTWELD stainless tubing is the product of tube 
mill specialists. The unique Trent process results in a uni- 
formly sound weld indistinguishable from the parent metal — 
and equal or superior to it in strength, ductility and corrosion 
resistance. 

Don’t forget, too, that Trent offers you the widest size range 
found anywhere. 4%” to 40” O.D. are standard sizes...and 
even larger diameters are available if you need them. 

So, whether you need stainless tubing for heat exchangers 
or kiln dryers...fountain pens or frying pans—for any re- 
quirement for stainless or high alloy tubing — remember: you 
can’t buy better tubing than TRENTWELD. 


of 


id 





STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Another production 
problem solved 

by SWECO Vibrating 
Screen Separator 


Wax kept in, solids 
screened out of shellac 


Clearing a shellac solution of 5% 
undissolved solids, such as dirt, bark 
and insect bodies, without also remov- 
ing the wax, presented a problem to 
an Oregon chemicals firm. An 18” 
dia. SWECO vibrating screen separator 
handled the assignment, screening the 
solution (crude shellac in a 1% soda 
ash solution.) Company now obtains 
the desired clearance of fareign 
matter, using 100-mesh screen cloth. 
Solution weighed approximately 65-70 
Ibs. per cu.ft., with specific gravity of 
1.04 to 1.12. 


Separation of solids from 
brine-potash solution 


“Very gratifying” was the verdict of 
a Texas chemicals firm after using a 
SWECO vibrating screen separator to 
remove solids from a highly corrosive 
brine-potash solution. Need was par- 
ticularly urgent because the solution 
‘was so corrosive that the company 
was incurring heavy expenses in 
scraping, painting and replacing steel 
plates in the classifiers. Initial dem- 
onstration, using 20-mesh cloth, was 
very satisfactory. Company now has 
two 48” diameter SWECO vibrating 
screens, uses a range of cloths: 16, 20, 
30, and 35 mesh. 


Free screening analysis and recommen- 
dations...sweco District Engineers 
are available to make detailed analy- 
ses and recommendations on special- 
ized screening operations without cost 
to you, 


Detailed data file 


Engineers 
and constructors /s 
..» Manufacturers f mS 


i ee 


Southwestern Engineering Company 
4800 Santa Fe, Los Angeles 
JEfferson 7131 + Cable ~swecoLa 


lease send data file #£39-32 

















DENVER 
EQUIPMENT 


a 
., 
L 


Om paw 


ke ; 
DENVER JAW CRUSHER 


Size: 5” x 6” to 32” x 40”, 
Features: Steel Frame, anti-friction bearings, 
Manganese steel liners. 

Price exomples, 


less drives. 
FOB Denver. 


DENVER-DILLON VIBRATING 
SCREEN 


Size: 1’ x 3’, to 6’ x 14’; 1,2,3 or 4 decks. 
Features: 2 bearing drive, low H.P., all steel 
construction. 

Price examples, 

less drive and screen 
cloth, Double Deck. 
FOB Denver. 


2' x 4’ 
3 x 6’ 


$ 600.00 
1155.00 
1870.00 


DENVER STEEL HEAD BALL MILL 
Size: 30” x 18” to 6’ x 24’. 
Features: Cast steel heads, cut tooth gears, 
protected trunnion bearings and manganese 


steel liners. 


Price examples, 

with liners, less drive 
and ball charge. 

FOB Denver. 


30” x 36” 
4x4 
5’ x 6’ 
DENVER 
BQUIPMENT 


$1195.00 
5156.00 
7986.00 


Denver 17, Colorado 
1400 Seventeenth St. 
Phone CHerry 4466 


New York City 1, N. Y. 
4114 Gmpire Stote Bidg. 220 Bay Street 
Phone Chickering 4-6510 Phone Empire 3-8836 


OFFICES IN EL PASO, SALT LAKE CITY, MEXICO, 
‘ NCOUVER, LONDON, JOHANNESBURG 
Technical Bulletins on Request 


Chicago }, Ill. 
1123-24 Bell Bldg 
Phone Central 6-2423 


Toronto 1, Canada 


| in the stabilized oxide. 


PURE ZIRCONIUM OXIDE 





Both oxides have definite advantages 
for specific uses due to their particular 
physical and chemical properties. Study 
the comparative information given here 
and see which will answer your re- 
quirements best. 

Make note of the fact that our pure 
(monoclinic) oxide can be furnished in 
the finest grain size obtainable. We be- 
lieve the purity of our oxides is unexcelled. 


Typical Analysis 


Pure Oxide (Monoclinic 99 * by A ZrO») 





TiO2 Fe20; 
10 a 


MgO K,0 
1.01 | .001 























Use Characteristics 


Different crystal structures account 
for the different successful uses of these 
two oxides. Pure oxide, having mono- 
clinic crystals, undergoes an inversion 
of crystal structure and a 7 per cent 
volume change at about 1000° C. The 
introduction of calcium oxide, during 
the process of creating stabilized oxide, 
locks each crystal in a cubic form which 
remains constant to its melting point of 
4700° F. The other important difference 
between these two oxides is the neces- 
sarily larger percentage of calcium present 


A-9579 


FREE SAMPLES of either oxide are avail- 


| able on request. Perhaps we can help 
| you with your particular application. 


Write Zirconium Corporation of America, 


| 31501 Solon Bivd., Solon, Ohio. 


AIXG@ ONION 


CORPORATION 
f 


¢ 


MANUFACTURERS OF ZIRCONIUM COMPOUNDS 
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The 1,000,000 KW : 
KYGER CREEK bai 


ye wale) | : 
of the Ohio Valley Will Have 
Electric Corporation MIDWEST PIPING 


Throughout 







One-million-kilowatt Kyger Creek is the largest pri- needs of the U.S. Atomic Energy Commission’s new 


vately owned steam generating station for which one _— diffusion plant in Pike County, Ohio. 


company has ever been designated to do both the MIDWEST PIPING COMPANY, INC 
a e 


fabricating and erecting of all piping. Operating Main Office, 1450 South Second $t., St. Louis 4, Mo. 


conditions will be 2000 psi and 1050°F. Midwest was PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 
* * ® SALES OFFICES: NEW YORK 7—50 CHURCH ST. @ BOSTON 27—426 FIRST ST. 
selected for this outstanding contract because of its LOS ANGELES 33—520 ANDERSON ST. @ CHICAGO 3—79 WEST MONROE ST. 


long and successful experience in serving the public TULSA 3—224 WRIGHT BLOG. @ HOUSTON 2—1213 CAPITOL AVE. 
utilities and its exceptional fabricating and construc- 


tion facilities. 


The Ohio Valley Electric Co-poration was formed 


by a group of 15 neighboring electric light and 
power companies. Kyger Creek is one of the two 
steam power plants being built to supply the power 


MID EST ... PIPING FABRICATORS AND CONTRACTORS FOR MORE THAN 50 YEARS 





a BUSINESS guide for 


the chemical industries 


ammmmmmePrepared by a staff of specialists 
under the direction of John H. Perry, 
Editor, CHEMICAL ENGINEERS’ HANDBOOK 











Now you can have expert guidance on all the 
fundamentals and operations of effective business 
management in terms of your field—everything 
made doubly useful by being aimed especially at 
chemical industry problems. In 20 big sections 
125 specialists show you every essential aspect 
of market research, finance, purchasing, traffic, 
insurance, and a host of other business operations— 
a wealth of dependable facts to help you handle 
managerial problems and responsibilities better in 
this field. 


CHEMICAL BUSINESS 
HANDBOOK 


John H. Perry, Editor 


formerly with the Development Department 


increasingly 


. mor 
exercise 
, anag 
P in the ™ 
yorce w 


E. |. du Pont de Nemours and Company 


1330 pages, 7 x 10, 
438 illustrations, $17.00 








20 Big Sections 


. Business Finance 


2. Management and Control by Cost 


Accounting and Planning 

. Commercial Chemical Develop- 
ment 

. Research 

. Market Research 

. Market-research Data and 
Sources of information 

. Industrial Purchasing 


. Production 


. Transportation and Traffic 
. Sales 

. Industrial Advertising 

. Credits and Collections 

. Personnel Management 


. Public Relations 
- Business Law 


. Patents and Patent Law 

. Industrial Toxicology 

. Insurance and Loss Prevention 
. Reports and Report Writing 


. Business Mathematics 


Have the benefits 
of this book right 
away—poay in 
easy monthly in- 
stallments, while 
you use it. 


Whether you want to gain a broad 
knowledge of all chemical business 
practice or want an answer to a 
specific business question, this book 
can help you. Here is a worthy com- 
panion to Perry's CHEMICAL ENGI- 
NEERS’ HANDBOOK, with the same 
sort of thorough coverage and wealth 
of detail. Each major subject is writ- 
ten by specialists who give you a pro- 
fusion of fundamentals, facts, and illus- 
trations in concise, handy form—right 


from large-scale operations down to 
minor business functions. Quickly and 
surely you‘re guided through all phases 
of finance, control by cost accounting, 
sales, advertising, commercial deve!lop- 
ment, patent law, industrial toxicology, 
and a host of other subjects. In short, 
here is a complete encyclopedia on the 
business side of the chemical indus- 
tries that can be used for both self- 
training and reference purposes. 


SEE THIS BOOK 10 DAYS FREE ------=--= 


(PRINT) 


McGRAW-HILL BOOK CO., Dept. CE-8 
330 W. 42 St., N.-¥. 36, N. Y. 


Send me Perry's CHEMICAL BUSINESS 
HANDBOOK for 10 days’ examination on 
approval. in 10 days | will remit my 
first payment of $5.00, plus few cents 
delivery, then $4.00 a month until $17.00 
is paid. If not satisfied, | will return book 
postpaid. (We pay delivery if you remit 
first payment or total price with this 
coupon; same return privilege) 


Name 


Address 


City 


Company 


Position 


This offer applies to U. S. only 


aA 

m 

oo 
Boal 
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that squarely meet every 
WATER HANDLING REQUIREMENT 


THESE ARE * Pumps ASK FOR FREE 


ENGINEERING BULLETINS 

















TYPE A AND TYPE AS GENERAL PURPOSE PUMPS Ask an 


Use these pumps in the widest range of water handling or BULLETIN 
services. Single stage, horizontal split case design. Mechan- ac B-1300 
ical shaft seal construction available in sizes up to 4” (Type ter, B 2 B-1350 
AS). Heads: up to 300 ft.; capacities up to 70,000 gpm. ' 








TYPE PR AND TYPE PRS HIGH TEMPERATURE, HIGH 
PRESSURE PUMPS Horizontal center-line-mount pumps — 4 , me. Ask eon 
with packing gland or mechanical shaft seal construction. 

End or top suction designs. Heavy duty pumps for heads BULLETIN 
up to 675 ft. Capacities: up to 1000 gpm and tempera- = - B-1605 
tures up to 850°F. a ee 








TYPE PE AND TYPE PB END-SUCTION PUMPS 


America's broadest line of economical, general purpose ii teas f on - Ask FOR 
pumps. Horsepower range from 4% to 150. Head range : % Plies | BULLETIN 
to 260 ft. Capacities up to 5500 gpm. Easy to buy, apply, ‘ 
install and maintain. Tens of thousands in use. 








type TU AND Type TUT MULTI-STAGE PUMPS 


2,3,4 and 5-stage designs for supplying, circulating and Ask FOR 
boosting water and other liquids in moderate capacities 
against medium and high heads. Durable and dependable 
in operation. Heads up to 1660 feet; capacities up to 
3000 gpm. 


BULLETIN 








Type TVE AND tyre TVB TURBINE VANE PUMPS 


For pumping hot and cold, clear and vaporous liquids in 
small capacities against high heads. Widely used through- . 7. BULLETIN 
out industry for water boosting, circulating, transferring. mi i's i 

Easy to install and maintain. Capacities: up to 58 gpm; |. ' » B-2205 
heads up to 800 feet. 











MAIL COUPON FOR ILLUSTRATED BULLETINS 


| PEERLESS PUMP DIVISION 
* ™ FOOD MACHINERY ANG CHEMICAL CORPORATION 


PEERLESS PUMP DIVISION | 301 W. Ave. 26, Los Angeles 31, California 


FOOD MACHINERY AND CHEMICAL CORPORATION Please send Bulletins checked below 
Type PR. 


Factories: Los Angeles, Calif., and Indianapolis, Ind. 0 Bultetin 8-1300 0 wetrete 8-1350 | Bulletin 51008 
Offices: New York; Atlanta; Chicago; St. Louis; Type PE-Ps ‘e Type Tu Type TVE and Tv8 
Indianapolis; Phoenix; Fresno; Los Angeles Dallas, ee li lahat ree ae 
Plainview and Lubbock, Texas; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory ~ 








Chem. Eng. 
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Aluminum Brass Tubes being in- 
stalled in the world’s largest surface 
condenser. More than 104 miles of 
tube are being used. As work pro- 
gresses, platform is gradually raised. 
(Courtesy Consolidated Edison, 
New York) 


World's Largest Single-Pass Surface Condenser 
Uses Arsenical Aluminum Brass Tubes 


A giant new condenser with a total 
surface area of 125,000 square feet is 
being installed at the East River gen- 
erating station of the Consolidated 
Edison Company of New York. 

It contains 18,360 Arsenical Alumi- 
num Brass Tubes, 7% inch O.D., No. 18 
BWG, each 30 feet in overall length. 
Laid out in a straight line, these tubes 
would extend for 104 miles. 

The new condenser is a horizontal, 
single-shell, single-pass unit with ver- 
tically divided water boxes. According 
to the manufacturer, Worthington Cor- 
poration, it is the largest condenser of 
its type ever built. 


Generating Capacity Increase 
East River station’s net capacity is 
now 589,000 kw. When Unit No. 7 goes 
into operation in the Spring of 1955, 
the net station capacity will be about 
762,000 kw. The new turbine combi- 
nation is rated at 180,000 kw, 
3600/3600 rpm. Each generator is rated 
at 100,000 kva, 0.8 power factor, 
3-phase, 60-cycle and 13,800 volts, 
with 1% lb. hydrogen cooling pressure. 

The unit's low-pressure element,com- 
prising two double-flow turbines on a 
single shaft, will exhaust into the con- 
denser, which is guaranteed to condense 


980,000 pounds of steam per hour with 
a back pressure of 2 inches of mercury 
absolute when provided with 130,000 
gallons of water per minute at 75 
degrees Farenheit. Since the avcrage 
temperature of river water used for 
condenser cooling is well below 75 de- 
grees, the condenser is expected to 
maintain a back pressure of less than 
1 inch of mercury absolute for most of 
the year. 


Aluminum Brass Tubes 


Arsenical Aluminum Brass was selected 
by Consolidated Edison Company of 
New York engineers, on the basis of 
many years of very satisfactory serv- 
ice, as the most economical condenser 
tube alloy for long, trouble-free life at 
this station, The alloy selection is par- 
ticularly important in view of the cor- 
rosive nature of the East River water 
used in the condenser. Although called 





a river, this body of water is by nature 
actually a tidal flow with considerable 
corrosive characteristics because of its 
salt water, and industrial and urban 
waste content. 

Bridgeport’s Arsenical Aluminum 
Brass Condenser Tubes (Alloy No. 54) 
are among those used in this huge new 
condenser unit. Tubes of this alloy are 
giving excellent service in many other 
plants at tidewater locations. In these 
installations, the economy of using 
Bridgeport Arsenical Aluminum Brass 
has been proved by long tube life, re- 
duced maintenance, and more efficient 
operation. 

Bridgeport’s Technical Service and 
Corrosion Laboratory are always ready 
to help you select the most economical 
Bridgeport Condenser Tube Alloy for 
your installation. Call your local 
Bridgeport Sales Office to use these 
services to your advantage. 





PEI Ee RON 
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TYPE S/T 


} MORE 
: eS Here’s an efficient way to deliver a potent one-two 
HEAT TRANSFER punch to condenser tube problems. Specify 


PER UNIT Wolverine Trufin*—Type S/T. 
LENGTH Result—you boost condenser tube surface area— 
get more BTU’s per foot of tube—increase 
operating efficiency—reduce operating costs. 


Wolverine Trufin—Type S/T—is extended surface condenser 
tubing designed primarily for shell and tube heat 

exchangers. The O.D. of the plain ends is slightly larger 
thatthe O.D. of the fins. Because the fins are integral—actually 
‘part of the tube—they retain high efficiency despite high 
temperature, pressure or vibration. 


Trufin is available in copper, copper-base alloys, aluminum, 
electric-welded steel and stainless steel. Where jobs call 
for prime surface tubing, you can select from Wolverine’s 
three metals: copper (and its alloys), aluminum, or 
electric-welded steel. 


ad Obtain all of your condenser tube requirements from one source. 
EFFICIENCY . No matter what they are, finned condenser tubing, plain 
¥ condenser tubing or U-Bend (plain or finned condenser tubing) 
Wolverine has a wide range of sizes and alloys. 


If you need help, tube technicians from Wolverine’s Field 
Engineering Service are more than eager to be of service. Write 
ee a a lad today for Wolverine’s new booklet describing how 

to reduce your heat exchanger cost with Trufin Type S/T 
Wolverine Trufin is available in Canada condenser tubing. It’s packed with data on Trufin economies, 
through the Unifin Tube Company, WOLVERINE TUBE, Division of Calumet & Hecla, Inc., 

London, Ontario. 1443 Central Avenue, Detroit 9, Michigan. 





WOLVERINE TUBE 


DIVISION OF CALUMET & HECLA, INC. 
< Vanufa “turers of Cuality Controlled Tubing 











PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, N.Y. 
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HORIZONTAL 
CESSING 


Oler 
Auta 


for difficult operations such as: 


@ evaporation of water and solvents 
from slurries, sludges, and pastes. 


@ drying of solids. 


@ reaction between gases and solids 
or materials of high consistency. 


@ sublimation. A BETHLEHEM stainless steel unit with stud bolted 
steel jacket for drying a delicate solid. 


HORIZONTAL PROCESSING UNITS 


BY BETHLEHEM MEET THE DEMANDS WHICH 
THESE OPERATIONS MAKE FOR 


@ intense agitation to break up or 
shear material. 


@ circulation to blend or maintain A BETHLEHEM steel fabricated unit to evaporate 
reasonably constant composition. solvents from a sludge. 


» ing at walls and i 
mina ewe oo a BETHLEHEM has the processing know-how for many of these 


transfer. obscure operations plus the design background and shop workmanship 
@ exposure and renewal of surface to produce equipment for heavy duty, long life and effective processing. 
for contacting with gases or re- For your processing problems involving solids and materials of 
lease of vapors. ; ; : : 
high consistency, consult our engineers, who have the chemical, mechan- 
ical, and metallurgical background to help you meet your needs. 


BETHLEHEM FOUNDRY & MACHINE CO. 


CHEMICAL PROCESS DIVISION 


BETHLEHEM, PENNSYLVANIA 
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WALWORTH 





PRESSURE-SEAL CAST STEEL VALVES 
TN 


t 
‘ 





Getler becatise .». They have no bonnet flanges, 


bonnet bolts, or bonnet welds. Ideal for high-pressure, 
high-temperature steam service and corresponding 
boiler feed service, Walworth Pressure-Seal Cast Steel 
Valves weigh less, and take up less space than the 
flanged bonnet type of valves used for similar services. 


These are a few of the important advantages made 
possible by the design of Walworth Pressure-Seal 
Cast Steel Valves. Internal line pressure is utilized Sein: aciditinns uh Cini: Gain C0 Chibi 
within the bonnet to maintain a tight, leakproof, Pressure-Seal Cast Steel Gate Valve. Pressure- 
. Seal Globe, Check, Angle, and Non-Return 
body-to-bonnet connection under all normal operat- atten yor pee ae ye front 600, 
ing conditions. The higher the pressure, the tighter 900, 1500 and 2500 in a wide range of sizes. 
the seal. 
Ask for your copy of Walworth Circular 143. It 
gives detailed information, including sizes, dimen- 
sions, and specifications for all Walworth Pressure- 
Seal Cast Steel Valves. Manufacturers since 1842 
valves ... pipe fittings ... pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Process Purity Maintained .. . 


’ Fabrication Problems Solved . . 


i are aang serene cris 2% oe payee. 2 
ERP FEES a Bre 


Shown above is one section of a 12,000 gallon processing 
tank for penicillin and streptomycin. In the tank, cultures are 
heated to 280° then cooled to 55°. The heating and cooling 
coils had to be easy to clean... resistant to corrosion... 
have a low rate of thermal expansion... give trouble-free, 


smooth bending and coiling, and be easy to weld. 


Carpenter Stainless Pipe was selected for this job because it’s 
smooth, pit-free, inside and out. It has the proper ductility 
and temper for easy fabrication. Most important, Carpenter 
Stainless Pipe and Tubing are uniform, length to length, 


order to order, 


In short, there's a difference in stainless pipe and tubing and 
Carpenter makes it. Why not put this provable difference to 
work in your own product or process—see how it can profit- 
ably affect your operation. For additional information, write 
today for the new Carpenter Condensed Data Bulletin and 
get the facts on properties, sizes, and other technical data. 
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Or, better yet, call your Carpenter representative or dis- 
tributor. He'll be glad to give you design and engineering 
help, or information, without obligation, arrange for quick 
delivery of the pipe or tubing you need in the quantities 
you require, 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—'‘CARSTEELCO"” 


Stainless Tubing & Pipe 
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THERE ARE 


Stainless Steel TANKS 
For YOUR Processing Sage 


" SPECIAL « ALL TYPES 


STANDARD 


Your Inquiry will receive immediate 
attention. 


WRITE FOR ILLUSTRATED 
LITERATURE TODAY! 


Get the right tank . .. we 
maintain stock or fabricate to 
special designs for your par- 
ticular need. 


‘Any size . . . any capacity up 
to 3000 gallons. Horizontal, 
vertical, rectangular, with side, 
bottom or top entering agita- 


Also jacketed construction for 
heating or cooling; insulated. 


Accessories: level gauges, ther- 
mometers, special covers, spe- 
cial fittings, etc. 























FILPACO INDUSTRIES 


THE FILTER PAPER COMPANY 
2408 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 

















Stop Sufig Box Leakage NOW ! 


HERE’S HOW. Bolt in a Sealol- 
Flexibox mechanical shaft seal in place 
of your conventional pump packing. 
Then watch this seal get rid of your 
pump maintenance problems. See how 
it eliminates gland leakage and shaft 
seoring . . . how it stops dangerous, 
wasteful loss of valuable product. 


Write us about your shaft sealing 
problems. We'll be glad to send you 
details on Sealol-Flexibox designs for 
stuffing box replacement, for designed- 
in pump installations, or for special 
applications. Send for Bulletin 9 and 
complete details. Sealol Corporation, 
11 Willard Ave., Providence 5, R. I. 

NEW YORK CITY os PHILADELPHIA 
CHICAGO 7 CLEVELAND 
HOUSTON * SAN FRANCISCO 
LOS ANGELES ¢ KANSAS CITY (MO.) 


CHARLESTON (W. VA.) © ST. LOUIS 
TULSA «© EOMONTON — TORONTO, CAN. 





Dustless 
POWDER 
FILLING 


Vacuflow powder fill- 
ing equipment oper- 
ates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a 
container. 


Air is removed from the container to 
create a vacuum which draws a measured 
quantity of powder from the hopper. 
There is no problem with dust control, 
since the unique Vacuflow method simply 
does not involve air currents that cause 


dust. 


Semi-automatic models are available 
for filling containers ranging from the 
tiny talcum box up to and including 100 
Ib. paper bags and 200 Ib. drums. Rotary 
models are available for automatic pro- 
duction of 5 Ib. sizes or less at speeds of 45 
to 300 per minute. ‘ 


Pneumatic is the one manufacturer in a 
position to furnish machines for making up 
complete production lines. Units are avail- 
able for air cleaning, powder and liquid 
filling, capping and labeling a wide range 
of bottles, cans or jars. 

Pneumatic Scave Corp., Lrp. 
85 Newport Ave., Quincy 71, Mass. 
Also: New York; Ckicago; San Francisco; 
Los Angeles; Seattle; Leeds, England 


Canadian Division 


Delaware & Williams Company, Ltd., Toronto 


| a a a i ig i, i Va 


: PNEUMATIC 


THe fi eacance PRESSURE SEAL 
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Pickling bath 
(220 feet long) 
lined with U. S. 
Permobond. 


a 
= 
LS aioe. A. 


Many steel plants handle the hot corrosive acids used in 
pickling operations by means of tanks lined with Permobond, 
a product made and installed by United States Rubber Com- 
pany. Without this rubber, the hot acids would “eat” and 
corrode the metal tanks. 
Typical is this large Midwestern steel plant. The complete 
pickling unit, acid bath tanks and covers, rinse tanks, fume 
exhaust system, including a large stack, are all “Permobond- 
protected.” 
This steel plant also uses U.S. Expansion Joints to coun- 
teract expansion and contraction in pipe lines forming the 
Pies ~ ne Yard Sep ad w-G: Finot Fees Duct system lined with U.S. Permobond conveying 
. ’ ; : ¢ sulphuric acid fumes to outside of plant. Note U. S. 
The “U.S.” complete engineering service which designed, Expansion Joint at right. 
accurately fabricated, and Permobond-lined the many 
complex weidments into a finished, efficient pickling line is 
available to all industry. Consult any of our 25 District Sales “U.S.” Production builds it. 
Offices or write to address below. U.S. Industry depends on it. 





“U.S.” Research perfects it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose «+ Belting « Expansion Joints « Rubber-to-metal Products ¢ Oil Field Specialties + Plastic Pipe and Fittings * Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Detail of Westinghouse heavy-duty steam distributing tube-type 
heater coil. Wrought iron pipes, tapered steel fins and: structural 


steel header resist abuse of continuous duty, high-pressure heating 


Rugged, Quiet Westinghouse Industrial Heaters... 


Designed For Continuous Heavy-Duty Systems! 


Seven Features Assure Dependable, 
Versatile Coverage of Large Areas 


Westinghouse Industrial Heaters supply ideal heat under 
difficult conditions. In plant, warehouse, garage and simi- 
lar buildings, these heaters efficiently blanket large work 
zones, even those with high ceilings, frequently opened 
doors and expansive window areas. They also supply make- 
up air for exhaust systems . . . may be used to circulate 
ventilating air during warm seasons. Capacities in six sizes 
range up to 2,500,000 BTU hr . . . 25,000 cfm... 200 psig 
steam pressure. 

Each Westinghouse Industrial Heater is a complete unit. 
That's why each can be placed where it will do the most 
good... whether on floor, or wall (upright or inverted), or 
suspended from ceiling. Economically selected and scien- 
tifically grouped, Westinghouse Industrial Heaters satisfy 
the needs of areas of any size or shape, and can be readily 
relocated to suit plant layout changes. 

Westinghouse Industrial Heaters have a line-up of fea- 
tures that is unique: 

1. Casings are rugged heavy-gauge steel. Front and back 
panels are easily removed. 


2. Standard motors have adjustable V-belt drive on units 
with motors up to 5 HP. 

3. Powerful, yet quiet, fans are multiblade centrifugal type 
mounted on acommon shaft. Blades are forwardly curved. 

4. Efficient steam coils are heavy-duty or general purpose. 
Former are wrought iron for extra-long life (see detail 
shown above); latter are standard or steam distr ibuting 
copper-tube type. 
Discharge outlets and deflectors permit flexible discharge 
arrangements. Result: most advantageous airflow and 
heat distribution pattern 
Bypass damper arrangement permits constant air modula- 
tion. Standard arrangement permits steam modulation. 

7. Rounded corners, smooth surfaces eliminate accidents, 
minimize dirt. 

These features are backed up with a Westinghouse-Sturte- 
vant exclusive —a single equipment warranty with undivided 
responsibility. This unit responsibility is your greatest guar- 
antee of dependable performance for years to come. For 
complete details call on the Westinghouse-Sturtevant air 
handling specialist conveniently located in your area. Or 
write: Westinghouse Electric Corporation, Sturtevant Divi- 
sion, Hyde Park, Boston 36, Mass 


WESTINGHOUSE AIR HANDLING 
____. YOU CAN BE SURE...1F vs Westinghouse 


CHemicaL Encineertnc—August 1954 





“OW ARE YOUR COMMUNICATIONS ? 


~ Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 








as to the impact of your instructional and promotional literature, 


remember . . 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GuIpEs and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifications. Save time, save money 


... and make your communications work! Let our staff be your staff for 


technical and business publications. 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 
330 West 42nd Street, New York 36, N. Y. e@ LOngacre 4-3000 


This service is available through ad agencies. 
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SCRUBBING 
CORROSIVE 
GASES? 


Fig. 645 


Are your scrubbing nozzles 
as efficient as you think they 
could be? Do they resist the 
corrosion or wear conditions 
satisfactorily — produce the 
breakup and distribution you 
would like? 


Outline your spray problem 
for us—if your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 

e OIL ATOMIZING 

e HUMIDIFYING 

e AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalogs 6-A 
and 6-C 


MONARCH MFG. WKS., INC. 
2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 











WHERE TO BUY 


Featuring additional Equipment Materials, Supplies and 
Service for the Process Industries 











She Sells Sea Shells... 


INDIANA does. Billions of them! Many in 
the form of tight-textured building lime- 
stone (80% of total U. S. supply). Many 
more for cement manufacture (in which 
Indiana leads the nation) and for agricul- 
tural liming. 

BILLIONS MORE of these little shells 
are for sale in the form of HIGH-CAL- 
CIUM LIMESTONE in Southwestern In- 
diana, where processing water and low- 
cost electric power are plentiful! 

Chemists concerned with pulp and pa- 
per, calcium carbide and cyanamide, glass, 
non-ferrous metals, leather and insecti- 
cides are welcome to explore... “on their 
own” or with the guidance of Indiana’s 
geologists or the Indiana Economic Coun- 
cil. Write INDIANA DEPARTMENT OF 
COMMERCE, Room LS-333, STATE 
HOUSE, INDIANAPOLIS, INDIANA. 








CORROSION GUIDE 


Highly practical handbook showing at a glance 
how to combat corrosion. Gives specific data on 
corrosive effects of some 250 common chemicals on 
40 metals and non-metals. 638pp, 16 illus. $19.50 


Available on 10-day free approval 


ELSEVIER PRESS 
H 


1603 Oakdale ouston 4, Texas 











Rotary Pumps 
have been successfully used 
for transferring A 


Newtonian, Dilatant, Thixotropic, Col- 
loidal and Rheopectic liquids, pastes and 
slurries 

May we tell you about them verbally or 
in literature form? 


BARISH PUMP COMPANY 


441 Lexington Ave., New York City 17, N. Y. 














INSTRUMENT CO. 


491 GETTY AVENUE, PATERION, W. J. 














Make it a habit 


to check, each issue 
ments appearing in this 


WHERE TO BUY SECTION 
Th supplement other advertisi in 
CHEMICAL ENGINEERING of protacte 
and services essential to modern chemi- 


the announce- 


ys, ~ blastrooms or in the field. 
pee Ut BEFORE YOU SPECIFY 
Chae 


SERVICE 


You'll Find Metalweld Services A 
Sound Investment, Not An Expense!» 


SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked ~ 
Phenolic, Neoprene, Thiokol Coatings 
in the MW Plant and in the field. 
RR siding for lining tank cars. 
RUBBER LININGS — Rubber and 
Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 
METALLIZING — Sprayed Zine and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up parts, 
rolls, shafts, journals, etc. 

4. MW PLASTICOTE LINING — 
Applied to hot water tank interiors 
— eliminates rust — passes inspection, 


A S. SURFACE CLEANING — Sand ond 


Steel Grit Blasting in the large MW 


*Send Us Facts or Ask for Literature! 
PROTECTIVE COATINGS DIVISION 


METALWELD, INC. 


Scotts Lane & Cresson Ave * 
Phila. 29, Pa > Victor 81810 








SSBB GBB Ge a 


CHEMSTEE 


501 Chemsteel Bidg:, Wainut St., Pittsburgh 32, Pa 


WEIGH MATERIALS 
WHILE CONVEYING 
with t 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 


CONSTRUCTION 
COMPANY, INC 


Send dota on Engineering & Construction facilities for e 
ACID-ALKALI-PROOF CONS*RUCTION 
of processing & storage tanks & Reoring 


COMPANY 


ADDRESS 














cal plant operation. 
pre pe o foeceeneneeeeeaessesseses 
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SEARCHLIGHT SECTION 


EMPLOYMENT 


NESS 


UNDISPLAYED 


grea words wi 
POSITIONS 
wanted 


EQUIPMENT Rapes ig 4 or FOR oe  eaamensnnet 





ments 


OPPORTUNITIES 


——RATES——— 
$1.50 oe ee | line, minimum &% lines. To figure payment 
ords a i 


ne, 
Individual Selling 
ay aye rate is one-half 


EQUIPMENT 
USED OR RESALE 


DISPLAYED 


Individual ea with border rules for prominent 
display oF advertisements. 

The advertisement rate is $14.75 per inch for ail 
advertising appearing on other than »* contract 
basis. Contract rates quoted on reques 

in advertising inch is measured % relay on 
one column, 3 columns—-30 inches—to « ~~ 

new pA a he adh to New York 
office, 330 42 St., N. Y. 36, for the eee 
closing AE 2nd. c.€. 








CHEMICAL ENGINEER 
WANTED 


The Tennessee Valley Authority needs 
an experienced boiler feed-water con- 
trol engineer for high-pressure, high- 
temperature steam plants in its Division 
of Power Operations located at Chatta- 
nooga, Tennessee. This is a_ staff 
engineering position. Salary range, 
$4735-$6575, depending upon training 
and experience. Applicants must have 


a college degree in Chemical Eng . 


SOUTH AMERICAN 
POSITIONS 


MILL METALLURGIBST for large copper 
concentrator, to work directly under Asat. 
Superintendent and be in full charge of all 
testing and research. 

SMELTER SUPERINTENDENT, gradu- 
ate Metallurgical or Chemical Engineer, 
with experience smelter operation and 
maintenance Design or Construction 
would be valuable 

Large Copper Company Chile, South 
America. 3-year contract. Transporta- 
tion both ways and salary while traveling 
paid by Company. Good opportunities. 
In reply give complete details. 


P-2802, Chemical Engineering 
330 W, 42 St., New York 36, N. Y 








ing or equivalent. Retirement benefits, 
annual and sick leave, 40-hour week. 
Write to the 
Tennessee Valley Authority 


Division of Personnel 
Knoxville or Chattanooga, Tennessee 





BUSINESS OPPORTUNITY 

The Owner of a well equipped Chemical and Bac- 
teriological Laboratory tocated in a renidly grow. 
ing industrial city, whose industries he has been 
serving for twenty years is willing to elt a half 
interest in his and 

Business has doubled in volume over the past two 
years, For particulars write to: 

BO-.2702, Chemical Engineering 
520 N. Michigan Ave,, Chicago 11, TL 








MANUFACTURERS’ REPRESENTATIVES 


Established I "Fever tates Houston serving Oli, 
—— hy = Industries in Louisiana and 


process 
and corrosion proot of construction materials, desires 
related accounts. 
RA-2870, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ili. 














REPLIES (Boz No.): Adres to office nearest you 
NEW YORK: 333 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 





POSITIONS VACANT 


WANTED: GRADUATE Engineers, preferab|ly 

chemical, for both Headquarters Consulting 
and Field Sales Work. For Sales, should have 
3 or more years successful record. For Consult- 
ing, young men preferred so that our business 
can be taught and they can advance. Write Box 
P-1744, Chemical Engineering. 


HEAT TRANSFER Graduate Engineer with 

experience in rating Tubular Heat Transfer 
equipment for Oil Refining and Chemical Pro- 
cessing plants. Some process experience would 
be desirable but not necessary. Submit resume 
in first letter, Downingtown [ron Works, Inc., 
Downingtown, Pennsylvania 


CHEMICAL OR Refinery Engineers—For per- 

manent staff positions with integrated oil 
company which manufactures all important 
petroleum products. Duties involve advisory 
work on operations, preparation of operating 
programs, processes and economic evaluations. 
Knowledge of gasoline and lube manufacture 
desirable. Excellent future for engineers with 
one or more years experience. Salaries commen 
surate with ability and experience. List train 











WANTED 


i—PUEBIOAL Gpsincen 4 gn Cutaw, 
ractioa 

oleae in Organte Chemicals and "Orpante 
Chiorinations a be capable of both 
pas and desk studies tor, process, efficiency and 





CHEMIQAL ENGINEER for Process Engineer- 
Must have a Chemical Engineorine 

Baowe however, previous experience is not re- 
quired. 

Write fully giving technical background, experience, 

personal hie and initial salary expectation. All 

ae ne A wilt be held in strictest confidence. 

Excetiont opportunities for men with initiative and 

ability. Of company benefits. 


DIAMOND ALKALI CO. 
P.O. Box 686 Pasadena, Texas 
Attention: Fred E. Gray, Personnel Manager 


ANY 
PROBLEM CHEMICALS? 


ONE 
SUPPLIER DIFFICULTIES? 


OVERLOADED FACILITIES? 


Small, aggressive organization, geored to as- 
sume your production problems. Staff of chem. 
ical engineers with wide production and devel- 
opment experience available. All inquiries 
handled in strict confidence. 


SS-3225, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 











CHEMIST OR 
CHEMICAL ENGINEER 


Excellent opportunity available for chemist or 
chemical engineer in main laboratory of Wis- 
consin paper mill, manufacturing glassine and 
greaseproof pepers. Age: 24-32 years, with 
some experience in pulp and paper work de- 
sirable but not essential. Please send resume 
of educational background and qualifications 
in addition to salary requirements with your 
reply. All correspondence will, of course, be 
kept confidential. 


P-3228 Chemical Engineering 
20 N. Michigan Ave., Chicago 11, Il, 





CUSTOM REFINING 


FACILITIES . .. 
AVAILABLE 


piled CHEMICAL & 
NGINEERING CO., Inc. 


J f 2.7360 











CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 


Call, write or wire 
GLADYS HUNTING (Consultont) 


DRAKE PERSONNEL, INC. 
7 W. Madison St. Chicago 2, Ill. 





WANTED—CHEMICALS 


Dyes—Colors—Pigments 
Oils—Waxes—Drugs 
By-Products—Wastes—Equipment 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, N. Y. 





ing, experience and personal data in first letter 
Replies confidential. Write Box P-3299, Chem- 


| ical Engineering 


SALES ENGINEERS, Ch.E., E.E., or M.E 

graduates. Age 28- 40—preferably with ex- 
perience in heavy industrial equipment sales o: 
experience in power, steel or similar industries 
Opportunity for advancement with established 
and reliable firm. Full pension and other bene 
fits. Salary commensurate with ability. Work 
out of Chicago Office covering mid-western and 
southern states, Write fully. Box P-3286, Chem 
ical E ngineering. 


EMPLOYMENT SERVICES 


| SALARIED POSITIONS $5,000 to $36,000, We 


offer the original personal employment gerv- 
ice (established 44 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected, Ask for particulars, R. W 
Bixby, Inc., 653 Brisbane Bldg., Buffalo 3, N. Y. 


4 POSITIONS WANTED | 


Pp YROL YTIC RESISTANCE films: : Chemical en- 
gineer, experienced in the development and 

improvement of Boron-Carbon resistance films, 

familiar with all operations used in the pro- 

duction of film resistors, desires position in de- 

yesepenent of same or similar processes. PW- 
2986, Chemical Engineering. 


MANUFACTURING ENGINEER—Young P, E. 

Broad Staff Line experience Food & 
Chemical Industries, Plant & Equipment design 
construction, cost reduction, Management Tech- 
niques. Desires high level position requiring 
competitive know-how. PW-3245 Chemical 
Engineering. 





CHEMICAL ENGINEER experienced in design 

and production desires position in Gulf Coast 
Area. Able to work with men, take responsibi!- 
ity, and get the job done. Age 27, married. PW- 
32 238, Chemical Engineering. 


ENGINEER: B.S. both Chemical & Mining, 

P.E., Some Law. Experience in research, pro- 
ject engineering, operations, construction and 
administration. Majority in itnorganicse. Seeks 
career opportunity with operating company in 
technical administration. Age 33, married, 
3279, Chemical Engineering. 





CHEM, ENG. —Seek position where initiative 

and aility will be used. Background of pro- 
duction, development, maintenance, construc- 
tion, design in heavy organics, fine inorganics 
and metallurgy. Have been maintenance and 
plant engineer. Record of cost reduction. Em- 
ployed in east will relocate. PW-3296, Chemical 
ater 


BUSINESS OPPORTUNITY _ 


$50, 000.00 for Formulas plus Roy. alties. Business 

too big for present ownership. Additives— 
Laboratory tested and proven endorsements for 
Smog and Monoxide Fume elimination. BO- 
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3300, Chemical Engineering. 
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SEARCHLIGHT SECTION 
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GET “CONSOLIDATED” 


DIVIDENDS 
IN TIME AND MONEY 





BUY WITH CONFIDENCE FROM THIS 37-YEAR-OLD COMPANY 














NOTE THESE SAVINGS 


1—Read Standard horiz. dbl. 
2,000#, 480 gal., 


ribbon Mixer, center disch. 8'x36''x42”, 
practically new. 


1—S.W. 5’x10’ stainless single Drum Dryer, 1004, m.d. 
1—#28 Devine Vac. Shelf Dryer, 20-59’’x78”' Shelves, complete. 
1—Troy 6x14” high speed 3-roil mill roller bearing m.d. late type. 


3—3'x50’ Rotary D.H. Dryers or Coolers. 


6—Sperry 18x18” iron recessed Filter Presses, 18 chambers. 


7—Pebble Mills, 800 gal. 6’x8’; 235 gal. 5’x4’; 
1—Bartlett & Snow Jacketed Closed Agitated Kettle, 1800 gal., 


4’ deep 


25 gal. 
10° dia.x 


125 gal.; 50 gal.; 


1—S. W. 5’x10’ stainless single Drum Dryer, 100#, m.d. 


4—DMikro Pulverizers, 4TH, 2S1 


3—Majonnier S/S Vac. Pans, 3’ 4, 6’. 


3-—-Anee 4'x9 Chilling Rolls. 


HERE ARE MORE 


SAVINGS 


3—212 Sweetiand Pressure Filters made 
by Oliver-United Filters, Inc. 48 
leaves on 3” c/c. Leaves are bot- 
tom drainage, grooved rim, bronze 
with AU monel covering. Cap. each: 
642 sq.ft. filtering area, 56 cu.ft. 
cake. Wt. 24,000# each. Latest 
type, 2 Unused—1 slightly used. 


2—STAINLESS STEEL Scker-Perkins 
“Termeer” Continuous Centrifugals, 
Model S-12-SB. Pumps, all controls 
, XP motors included. Each han- 


6003/h f lids 
nl 15003. of pel stipe 


1—ALL MONEL Enzinger pack. pressure 
Filter, 8 leaves, 75 psi W.P., 38 sq. 
ft. filtering area, 2.8 cu.ft. cake 
volume. 


2—CME CONTINUOUS Spirals, 
STAINLESS STEEL, 21” solid sou 

handles 10/20 gpm 1000/2000 

cake discharge “4 hour. Mo"n40" 

os Seed, gale handles 25/50 

4000 4 cake discharge 

ay hy CONUSED. “Also two lab: sine 

7 "solid bow! and screen types, stain- 
less steel, available for testing. 


2—Link-Belt Co. Roto-Louvre von 
a One is #502-16, e C 
5'2" dia.x16’ jong, with i304 
STAINLESS STEEL contact parts. The 
ether is 3207-10, 2'7" dia.x10’ 
jong; carbon steel construction, 
complete with all auxiliaries. 


CONSOLIDATED 


1—6'6"x12’ Rotary Granulator or 
Dryer. 
Sant 4 J Rotary Cutters, #2, wi. 


PROFIT BY THESE 


1—300 Gal. Stainless Stee! Vacuum Pan. 

1—Sharples C-20 Super D-Hydrator. 

1—Oliver 6’x6’ Rotary Filter, acid proof. 

1—Boker Perkins size 15 JUE, dbl. 
sigma blades, 100 gal. Mixer. 

aw 43 0 naga dbl. sigma blade, 
jac ixer, 75 gal. 


NEW Condensers & Heat Exchangers 


Available for immediate Shipment 


7—700 sq.ft. Condensers, Aluminum 
‘2V," long. 
sq.ft. Condensers, admiralty 

tubes, 5'8” long. 

1—550 sq.ft. Ht. Exchanger, 54" O.D. 
admiralty tubes. 

1—2600 sq.ft. Meater, Cupro Nickel 
tubes, 8’ long. 

6—180 sq.ft. Heaters, Cupro Nickel 
tubes, 44 0.D. 

1—292 sq.ft. Jacket Water Cooler, ad- 
miralty tubes, 8’ long. 


Send for details & prices 


SELL US 


® YOUR SURPLUS MACHINES 


2» —OR ENTIRE PLANTS 
R, SEND LIST TODAY 


MS ON TH 
LZ uM 


: |Our 37th Year 37th |Our 37th Year 


PRODUCTS CO. INC. 


LET US DO 
YOUR MAJOR 
REPAIR WORK 


A 24-Hour Round- 
the-Clock Service 


“Consolidated” gives you the 
facilities of the country’s largest 
Rebuilding Shop for ASME-U69 
code work. We recondition 
thoroughly and promptly HEAVY 
PROCESSING EQUIPMENT. We 
also repair and build Pressure 
Vessels, Jacketed Kettles, Vulcan- 
izers meeting code requirements. 


TUBULAR 
EQUIPMENT 


We have on hand one of the larg- 
est stocks of tube sheets, cupro 
nickel, admiralty and aluminum 
tubes, plain and finned, enabling 
us to give you immediate service. 
Repairs may be done in our shops 
or our craws will visit your plant 
for retubing and repair of Heat 
Exchangers, Condensers and other 
types of tubular equipment. 


METAL SPRAYING 


We are fully equipped to do metal 
spraying in a broad variety of 
metals at our plant or on your 
premises. 

Our 37 years of experience in re- 
building and furnishing a broad 
line of EQUIPMENT to the PROC- 
ESS INDUSTRIES is your best as- 
surance of satisfaction. No matter 
how urgent your requirements, we 
are ready to serve you. 

Phone, wire, write REPAIR DEPT. 
for prompt service. 


/ 


oN. Y. Tel.: 
Tel.: HOboken 3-4425 


Cable Address 
“Equipment” Hoboke« 


BArclay 7-0600 


SSASSSSS SSSASSVSPASSSSPSBRSSBSSSSPSPEBSSBSRsVSSAVapvpspssswyvs 


SSSA SNA SRASPASPSSASASVSPPBAPPSPPSPPP PSAP PPRSSAPAPAAPASSVARARA 


154 Observer Highway, Hoboken, New Jersey 


SPACE PREVENTS COMPLETE LISTING ® WIRE © PHONE e@ OR WRITE 
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SEARCHLIGHT SECTION 


Late Type Rebuilt Equipment U 


At Tremendous Savings 


Pfaudier King C9 S.S. Rotary Filler. 
Resina LC, Capem 1SF, Elgin Cappers. 
Burt and Kyler Wraparound Labelers. 
S. & S. Gl and HG88 Duplex Auger Fillers. 


Stokes KBB, Colton 10-35 Rotary Tablet 
Machines. 


Colton 2, 3 RP Rotary Tablet Machines. 


Colton #5'% Single Punch Tablet Ma- 
chines. 


Triangle Elec-Tri-Pak G2C, A6CA Fillers. 


Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 


650 to 850 gal. Jacketed Mixing Tanks. 
Standard Knapp 429 Carton Sealers. 


Abbe 6’ x 8’ Jacketed Porcelain Lined 
Pebble Mills. 


Fitzpatrick $. §. D Comminuter, WJ 
Jacketed with Auto. Screw Feed. 


Mikro 4TH, 3W, ISH and Bantam Pul- 
verizers: Schultz O'Neill Mills. 


Day 35 to 75 gal. Steam Jacketed im- 
perial Double Arm Mixers. 


Day 650 gol. 
Mixer. 


Koven 2000 gal. Spiral Jacketed Mixer. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 


Jumbo Steam Jacketed 


Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 





Jackets, Single, Double Arm Agitators. 





Established 1912 


Baker Perkins, Day, Readco Heavy Duty, 
3 to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Rotex, Robinson, Selectro, Tyler Hum-mer, 
Great Western Sifters. 


Day, Robinson, 15 to 10,000 Ibs., Dry 
Powder Mixers. 


Pony, World, Ermold, Pneumatic Labelers. 


Oliver, Sweetland #2, Sparkler, Sperry, 


Shriver, Alsop Filters. 
Pneumatic Scale Cartoning Line. 
Miller, Hayssen, Package Machinery, H-S 


Campbell, Transwrap, Oliver Wrappers, 
various models. 


OVER 5,000 MACHINES IN STOCK—INSPECTION INVITED 
Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street New York 12, N. Y. 
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NEED AIR 
CALL 
AMERICAN AIR of JERSEY 


AIR FOR SALE or RENT 
SINCE 1902 


GAS @ DIESEL @ STEAM @ ELECTRIC 
GAS) Portable 


QUICK DELIVERY ON GUARANTEED EQUIPMENT 


Buchanan 5” xi2” Jaw Crusher 

Williams 5 Roll Super Titan ‘Roller Mill. 
Hammer Mills Pulverizers 3 to 50 H.P. 
1—Schultz-O’Neil 20” Pulverizers, Also #1. 
Wintome & 2X ecw Mills 35 H. 


DRYERS & KILNS 
i—Stokes 2° x 7 hey Vac. Dry 
Devine #12 Vae t Bryer 40” x 2" Shelves. 
Sx 15’ etary ‘alin belek” “ined, complete 
2—-Albright-Neil 4° x 9° Atmos, Drum Dryers. 
\—Buffalo Vac. Drum Dryer 24” x 26” 
6—Steam, Gas & Electric Dryers, Tray & Truck 
8—Rotary ayers direct & indirect, also jacketed 

& Steam 

New Seco Rotary Dryers & Kilns, good delievies. 


CENTRIFUGALS & CENTRIFUGES 
4—Tothurst 40” Suspended Type Centrifugals. Bot- 
tom Discharge. Motor Driven. 
8—Centrifugals 12", 30”, 40” & 48” Steel, Cop- 
per. Stainiess & Rubber Lined. 
12—BSharples Centrifuges #5A Stainless. Also 26. 
3—De Laval Multiple Clarifiers «200, 300 & 301. 


Mills. 
, 4 Roll Grainte Stone sate, 
ual ewe! Rotary Cutters, & #1, Lindsa: 
. & Premier t'2 H.P. Gotold m Miits. 60 e 


MIXERS & SCREENS 


Baker Perkins double arm 100, 50 & 9 gals. 
5—American Tool 300 gal. Churns. 
Horiz. Mixers single & double arm to 200 gal. 
FILTERS . & 40 gal. Pony Mixers. 
|—Vallez 41 Stainioss Covered Leat Filter, type 49. PRC PS tals 
ver 30° x 30” Iron P&F Filter P i —Tyler 3’ x 5’ Vibratory 2 Deck 8 
10 Sperry ‘ ee 12°, 15", 18", 24 Patterson 42°" dia. Stainiess Conical Blender. 


w Filter Presses, also disc Type. y 
Sweetland & Oliver Rotary Vac. Filters. 10—Dry Spiral Mixers 50 to 3000# 
12—Portable Elec, Agitators 4 to 3 H.P. 


KETTLES & TANKS 
MISC. & SPECIAL 


115 gal. Autoctave, agitated. 
'—Dop ack. Vac. Kettle. 
mane & 36” dia, 2—Leominster 8 oz. Injection merges Machines, El 
4 ¥ ack. a impreg. #820, 4” dia. Preform Machine. 00 CFM 
Devine ' gal. closed Jack. Steel Kettle, Anderson & French Oil fxpetors. CFM 13/9x 1 
al. vert. agit, Jack. Steel Kettle. oy De Dust Se, Sey pe, we 282 8 sq. ft. complete. 00 CFM Worthington (DIESE 
eo 1 
Gould 78 MP Centrifesal Pump, 260 PSI. oP ae roe Be een ees 


. Kettle, Motor driven. 
trie 
a Seale Automatic Capper M.D. tre 35 PSI 20 x 12 Pennsylvania 
co 200 Stainless Steel Homogenizer. 2 CFM 70 PSI 15/15 x 14 Pennsylvania Duplex 
Fling Machines for Powder & epee. $582 CFM Ingersoll PRE-2, 600 HP Electric 


eo i 'tire Machines & Labelers 
— MANY OTHERS TO CHOOSE FROM — 


VACUUM PUMPS 


167 CFM 10 x 5 Ingersoll 7'4 HP Electric - 

225 C/M 6 x 5 Worthington ‘‘V’’ 15 HP Electric 

434 CFM 14x7 tapers 115 HP Electric 

720 + Sag 1 x 7 Worthington HBV-25 HP Elec- 
ic 

1184 CFM 22 x 9 Chicago T-VB 40 HP Electric 

1633 CFM 24x 11 Chicago T-VB 60 HP Electric 


HP, 'Crectric 


-Port 
ton HB- te HP Electric 
Worthington- Portable 
Davey Semi-Portable gs = Electric 
8-9 x 9 Chicago T-8 S 
Worthington (GAS a DIESEL) Port- 


9 x 9 Ingersoll & CPT, 40 HP Electric 
Worthington Semi-Portable, 50 HP 


Electric 
CFM Worthington (GAS or DIESEL) Port- 


able 
CFM 20 PSI 12 x 7 Gardner Denver 
CFM Worthington Semi-Portable, 75 HP 


lectric 
CFM i2 x If Ingersoll Rand ES, 75 HP 


le 
Worthington (DIESEL) pasate 
Chicago 0-CB Dup 
L) Portable 
100 HP Elec- 


TAAAAAAH 


i a p++ +++ +t + 


oOozoseoooesoe 
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audier $00 gal. vert. Glass Lined conte, 
Now Stainiess Steel Tanks 50 to 10,000 9 
50—Stainiess Alum., Copper, Glass & 4~y ‘Lined 
Ketties & Tanks. Also new Stainless, 
1—250 gal. vert. Copper Jack. Kettle. 


PULVERIZERS & MILLS jo Vac, Pum 
Copper & Stainless Varnish Kettles Soap h "ter Toilet Laundry. Chip Liquid. 
6’ x 5’, 6’ x 8’ Pebble Mills. PI Mills & Calenders. 
Plastic & Rubber Hydr. Presses, Extruders & In- 
jection taoulding Equipment. 
Roller & Screw nveyors, Portable Spveptore, 
Revolving Pans, Bollers— Gas, ou & C 


& 30” x 36”. Also Jar Mills. 
1 Raymond Automatic Pulverizor 20 H.P. motor. 
— mond £00 Puiverizer 30 H.P. Complete. 
"000 Raymond Mills, 





NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


Sterling 8-1944 





c Imerican 


107 - 8th St., Brooklyn 15, N. Y. Cable Machequip 
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Don't stick your neck out — 


you're sure to get what you 


Dryers—Kilns 


3—Reeves 7’x170’, 54" shell. 

1—Vulcan 8’x125’, %"’ shell. 

2—Allis Chalmers 9’x80’, 5" shell. 

1—Link Belt 7’x45’, 2" shell. 

1—F. L. Smidth 4’x30’, 34" shell. 

1—Allis Chalmers 6’x35’ Rotary Dryer. 

1—Vulcan 41/'x50’ Rotary Dryer. 

5—Link Belt, Hersey Rotary Dryers 2°7’'x8’, 
3’x24’, 3°10’x16', 7’5’’x20’ stainless steel. 

4—Louisville Steam Tube Dryers 6'x50’, 
6’x30’, 5‘x28’, 3°x20’. 

4—Devine Vacuum Shelf Dryers with 20, 14, 
6 and 4—40’x43” shelves. 

3—Stokes and Buflovak Rotary Vacuum 
Dryers 30’’x8‘, 3’xx15’, 5‘x30’. 

4—Buflovak double drum 60’x144", 42’’x90", 
36°x84"', 32°'x52”. 

1—Devine 2’x4’ Vacuum Drum Dryer 316 S.S. 

2—Buflovak 6’ dia. Crystallizers. 


‘NEW cOUIPMENT. 


contact us for your fabricating works 


{from single items to complete plants. :; 
$3 We specialize in construction of all 
, of Tanks, Kettles, Reactors, ?? 
¢ 


S Genidineeri, Evaporators, Stills, etc.,% 
Sin all metals in accordance with $s 
ASME and API Codes. We also ne 
sjrebuild your present equipment. : 


Met? 


Filters 


1—Oliver 1’xl’ Rotary-Vac Filter 316 S.S. 
2—Oliver Monel 8’x10’ Rotary-Vacs. 
2—Eimco 8'x8’, 4’x5’ Rotary-Vac complete 
with pumps, drives, piping, etc. 
8—Oliver Rotary Vacuum 11'6’ "x18", od 6’’x 
14’, 8’x12’, 8’x10’, 8’x8’, 8’x6’, 3’x 
2—Sweetland #12 with 72 and 36 ‘all 
1—Niagara #110-20 with 12 S.S. leaves. 
1—Sparkler #33-S-17 steel filter. 
3—Vallez 500 + ft. Rotary Pressure. 
1—Shriver 36’ P&F 42 chambers. 
4—Shriver 30° P&4F 30 chambers. 
8—Sperry 24’ P&F 16 chambers. 
2—Sperry Aluminum 30” and 24” P&F. 
10—Shriver, Sperry Filter Press Skeletons 
42”, 36, 30°", 24”, 18”. 


Centrifugals 


1—Bird 48” Suspended Monel. 

1—Bird 40’ Suspended 347 8.8. 

2—Bird 40’ Suspended, rubber covered. 

1—AT&M 36” center slung, rubber covered. 

1—Fletcher 30’’ Suspended, steel. 

1—Tolhurst 26" Suspended, steel. 

2—Tolhurst 30” center slung, steel. 

1—Bird 36’’x50” solid bowl, stainless. 

4—Bird 36x72", 36x50", 18''x28” solid bowl, 
continuous. 

1—Sharples Nozljector DH-2, 304 8.8. 15 HP 
motor. 

2—Sharples C-27, C-20 Stainless Steel Super- 
D-Hydrators. 

2—Sharples #16P Monel and 3S Super Cen- 
trifuges. 








LIQUIDATION 


Texas Petrochemical Plant 





Complete Oxygen Plant designed 
by Stacey-Dresser rated at 175 
tons per day 99.5 % pure oxygen. 
Practically new, priced at a frac- 
tion of original cost. 











Towers and Columns 


1—8’ O.D. x 61'6” SS, 15 trays 507, 300°F. 
1—7'6" O.D. x 55'6” steel, 30 trays 45%, 
300°F. 


1—7’ LD. x 42’ steel, 20 trays 40#, 150°F. 

1—7’ ILD. x 25’6" SS, 10 trays, 507%, 250°F. 

1—6’ LD. x 64’ steel, 35 trays, 55#, 300°F. 

1—6’ LD. x 45’ SS, 15 trays, 850%, 350°F. 

1—5’ O.D. x 61'6” steel, 15 trays, 554, 
300°F. 


1—4’ O.D. x 72’ SS, 40 trays, 75#, 300°F. 
1—3’6” ID. x 63’ steel, 35 trays, 552%, 


250°F. 
1—2’6” I.D, x 60’ steel, 35 trays, 5574, 

00°F. 
steel, 45 trays, 557, 


I—2’ LD. x 39’ SS, 40 trays, 70#, 300°F. 


Heat Exchangers—Condensers 


2—1440 sq. ft. 304 S.S. 75% PSIG, 340°F. 
3—1345 sq. ft. steel, 70% PSIG, 300°F. 
2—1125 sq. ft. steel, 850% PSIG, 900°F. 


9—Kettle type reboilers, steel & SS, 1250, 
1125, 750, 660, 400 & 340 sq. ft. 


58—Atmospheric heat exchanger units, 
304 stainless steel, 715, 477, 358 & 
108 sq. ft. 


Other Items 


1—Union Boiler 300 HP, 2254 W.P. 
5—Clark Air Compressors, gas driven, 
Model RA&, 800 BPH, 2 and 4 stage. 
2—Oliver 8’x10’ Monel, Rot. Vac. Filters. 
2—#12 Sweetland Filters 36 leaves. 
2—10,000 gal. steel welded Pressure 
Tanks 1752 PSIG. 
10—6’x30° ASME Horizontal 
Tanks, 75 pressure. 
4—IR 24” Centrifugal Pumpss 8000 GPM 
Engine operated. 
1—Union 6’ 4 stage Centrifugal Pump 
1000 GPM Engine operated. 
90—Centrifugal Pumps 112"xl" to 8’’x6” 
steel and stainless steel. 
3—I.R. Propane Compressors 
driven 5410% per hr. 
2—Clark Bros. gas — 4100 CFM 
model MA-4 150 B 


3—High Pressure ~tinwnitl Natural gas 
fired, 242 to 15 million BTU per hr. 


Storage 


steam 








want 


Pulverizers—Crushers 


1—Devine 5‘x10’ steel, jacketed Ball Mill. « 

4—Abbe 6’x10’ porcelain lined, jacketed, 
Pebble Mills. 

2—Raymond 3 and 5 Roll a Side Mills. 

4—Hardinge Mills 412'xl6", 5'x22", 5‘x36", 
6'x22", 10’x48”. 

1—Bauer 36’ Attrition Mill 2--50 HP motors. 

6—Patterson 6'x8’, 5’x6’, 4’x5‘, 21'x3!9' 
brick-lined Pebble Mills. 

5—Abbe 3'x4’, 3'x3/2' Pebble Mills. 

2—Premier Colloid Mills 8 dia., §S.S. 

1—Jeffrey 30x24” Hammer Mill, Type = 

3—-Raymond, Gayco Separators 12’, 8’, 

5—Mikro Pulverizers #2DH, #2TH, SisH, 
#1SI and Bantam. 


Screens 


1—Day #81 single deck 40x120"’. 

1—Patterson single deck 40°'x84” 8.8. 

1—7#42 Rotex double deck 40‘x84”. 

2—3{12 Rotex double deck 20''x48"’. 

4—Tyler Hummer 4‘x15’, 4’x10’, 4’x5’ single 
deck with V-16 Vibrators. 


TEXAS OFFICE 


4101 San Jacinto St. 
HOUSTON 4, TEXAS 
Tel. Justin 6032 


Mixers 


4—Baker Perkins 300, 100, 50 and 1 gal. 

sigma blades, jacketed. 
1—Baker Perkins 50 gal. JEM, 50 HP. 
1—Baker Perkins 35 gal. 8.8. jacketed. 
1—Robinson 40004 steel powder. 
6—Rodgers 400 to 3000% powder. 

impson Intensive Mixers #0 and #00. 

8—New Portable Agitators 4 to 5 HP. 
4—Day, Ross 8 and 50 gal. Pony. 


Kettles—Stills—Condensers—Tanks 


1—Pfaudler 500 gal. glass lined, jacketed, 
agitated Reactor. 

2—-Blaw Knox 800 gal. 8.8. agitated Reactors 
200% int. press. 

6—Buflovak, Zaremba and Kilby Evaporators 
300 to 14,000 sq. ft. 

9—Heat Exchangers, 8.5. 50 to 1000 sq. ft. 

5—Buflovak Condensers 20 to 90 sq. ft. 

2—Groen 125 gal. 8.8. jktd., agitated Kettles, 

1—2800 gal. 316 SS. Tank with coils. 

3—2300 and 1400 gal. Aluminum Tanks 

6— D4 lined Storage Tanks 6000 | 8000 


als. 
1— Slaw Knox 13,000 gal. steel welded Pres- 
sure Tank 200 PSI. 


Miscellaneous 
7—Stokes Vacuum fog 10 te 100 CFM. 
10—Stokes DD2, D4, D3, B2 Tablet Machines. 
10—Nash Pumps TS12, TS8, H7, L3, MD571, 


. #2. 
2—Cumberland #0 Rotary Cutters, 
4---Olivite, Duyirin rubber a stainless 
steel Centrifugal Pumps 1” 


EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 


or dame us for complete information Send us your surplus equipment 
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Cabinet, Test: Salt Fog and Humidity. 
Coatrifugal: Fleteher 20” perf. basket. 
Coatrifugal: Fleteher 17” stain. steol. 


Clarifier: De Laval model 64-51, 3 he. 

Compressor: Nash Hyter L-4, 25 hp. 

Cand and Receiver: Stokes 43 oq. ft. 

Crusher, Jaw: Denver #1, 3° opening, | hp. 

Crusher, Rotary: Sturtevant #1. 

Cutter, Retary: Ball & Jewell Ne. 1. 

Oryer, Vacuum Drum: Devine 24x48", 316 st. st. 

Oryer, Steam Tube: 14° x 72”, st. steel. 

Feeders: Syntron Vibrafiow model F-22. 

Filters: Alsop, Sparkler, Lomax. 

Filter Press: Aluminum 16° P&F 16 chamber. 

Fitter Press: 24” 27 chamber wood P4&F. 

Filter Presses; Cast iron, recessed and plate and 
frame, 7” to 24”. 

Heat Exchanger: Karbate 16 eq. ft. 

Heater, Tubular: 65 eq. ft. stain. steel. 

Kettles: 5@ gal. st. steol, jktd., agtd. 

Ketties: Aluminum, stain. steel, steel. 

Mills, 8-roli: Day 6 x 12°, 16 x 40”. 

Mill, Hammer: Willlame BX, 40 ho. 

Mill, Hammer: Williams #2 slugger type. 

Mills, Hammer: 3 hp. Prater, 7/4 hp. JayBee. 





WE BUY + WE SELL 


Single Items 
“IT PAYS — TO TRADE — WITH LOEB” 
Complete Piants 
Phone BRunswick 86-5326 


We Are Moving 


MUST REDUCE PRESENT WAREHOUSE STOCK. 
WRITE FOR SPECIFICATIONS AND MONEY 
SAVING QUOTATIONS TO YOU. 


Mill, Screen: Raymond 16", 7% hp. 

Mills, Colioid: Premier 3 hp and 7 hp. 

Mill, Colleid: Eppenbach model E, Y% he. 

Mill, Attrition: Sprout-Waidron 20’, 15 he. 

Mill, Jar: Abbe #5, 36 gallon. 

Mill, Pebble: Abbe.25 galion. 

Mixer: Simpson Intensive 36”, stain. steel. 

Mixers: double arm, up to 100 gal. cap. 

Mixers: single arm, up to 100 gal. cap. 

Mixers, ribbon: 800 Ib. jacketed, 

Mixer, ribbon: 800 ib., stain, steel. 

Mixers, Pony: 8, 20, 40 gal. cap. 

Mixers, Portable: /, hp to 5 hp. 

Press: Davenport #3A bronze retary. 

Presses, Hydraulic: 15 and 50 ten. 

Presses, Tablet: Colton and Stokes, 

Pulverizers: Mikro 2DH 10 hp., 2TH 15 hp. 

Pumps: Centrifugal, rotary and gear. 

Pumps, Vacuum: 6 CFM. to 115 CFM. 

Pumps, Vacuum: Nash Hytor H-4 and AL-6. 

Purifier, Oil: De Laval model 600, 2 hp. 

Reactor: iron, 200 gal., jacketed. 

Seales: Printweigh 500, 1000 and 2000 tb., dial, 
hopper, batch type. 

Screens: Roball 20x48", Rotex 40x84". 

Tanks: Stainless steel, new and used. 


REBUILDERS FOR 30 YEARS 
(Address after August 1st: 824 West Superior St.) 


LOEB 


EQUIPMENT SUPPLY co. 


WEST NORTH AVE HICA 








PRICES SLASHED!!! 


F ALL EQUIPMENT IN OUR STOCK 
CAN BE PURCHASED AT 25 to 50% 
OF THE NEW COST ; 


REACTOR—NEW 350 gal. steel, complete 
unit 
PONY MIXER—Ross 50 gal., heavy duty 
e REACTOR—75 gal. SS Jktd & Agtd, U69 4 
Vessel 
DRUM DRYER—General American 42” x 
120”, Dbl. 
COLLOID MILL—Premier 6” SS, U3, w/15 3 


p hp mtr. 





new re S ss MIXERS 
ES & TANK 


ificat 
vailable 











WE BUY By ag PLANTS OR SINGLE UNITS 
BETTER BUYS & SERVICE 
YOU CAN BANK ON 








(it 33rd ST. 
B'KLYN 32, N.Y. 
© 


50 


Corner of 
33rd ST. & 3rd AVE. 


quipment 
learing 
ouse, inc. 


-4451 
-8782 4 
- 9264 





FOR SALE 


Tolhurst 48” Centrifugal, perf. basket— 
suspended basket—con’‘tous type. 

B & P 100 gal. w.c. Mixers. 

Lab. B&P Mixers 2% gal, New. 

B&P 50 gal. w.c. double arm mixer. 

Sparkler 8/S Filter—33D17. 

Patterson 5x6 Jacketed steel ball mill. 

Patterson 4x5 Burhstone Pebble Mills. 

Fitzpatric Double drum 2x52". 

Buflovak Double Drum Dryer—32”x100" 
complete. 

Mikro 2TH Pulverizer. 

Mikro 3TH Pulverizer. 

12” to 36” P & F Recessed Filter Presses. 

In Stock At All Times: New & Used 
Kettles 242 to 1000 gal, 8/S or plain 
steel. 

Additional Mixers in steck—Ribbon & 
Sigma blades. Laboratory to 5 ton 
size. 


We have « complete inventory of Chemical Process- 
ing Equipment on hand at all times. 


Send Us Your Inquiries 


AARON Equipment Company 


Ashiand Ave., Chicag 


8, Ilinols 


PHOWME: CHesapeake 3-5300 


Baker-Perkins double sigma, size 16'2.D1M 
¥& Diamond sigma arm Mixers, 125 gal cap (2) 
Day y gg Size B, C, & D (3) 
* bimp on size 0, 0, Style i" “Mixovller, 5 HP 
+ Reid 5 bb! double arm. HP 

sc $ 





4 Sela YS ise 


%& Karbate Heat Exehanser, 566.72 
Eimco 8’ x cont. Filter. 
2 . 


* ‘ 
liver Precoat Filter, 5’3” x 8” 316 8.8 
te Devine Vacuum Shelf Dryer 5 s elves 8.8. trays 
* PLEASE NOTE i eal 
ace limitations make it impossible to o 
tte > than 10, items we have avaitab o— 


est stock on the West Coast. Please se 
your ou individaal inquiry. We have the right machine 7 


ft 2 pass 
act new 


+ + + + + + HH HH HH OH 








GOOD USED EQUIPMENT 


M rie fh 24aRY AND 


514 Bryont Street © Sen Francisco 7, Calif. 





FOR SALE 


Double Effect $.8. Evaporator. 
ang yy S. - ee Dryer, 500 tb. per hr. 
32”x5 Double Drum Dryers. 
50 to 500 sal $.S. Mix Tanks, water jkt. 
oop sal: Horiz. 8.8. Ta ~) 3x7", aah 
_*5 *. Taek with a 
uck Tame vafraiterized. 
ftaanet ee Kettle, 35°x27". 
‘gal. Steel Kettles, 75% jkt., A.S.M.E. 
oe. Homogenizers or Viscolizers. 
gel! Extractors, copper baskets. 
jel 148C Stokes High Vacuum Pump, i H.P 
Hy = Clark Fork Lift Truck, solid tires. 
35 H.P. International Boiler, Oil Fired. 
Fitzpatrick ‘‘M’’ Hammer Mill, 3 H.P. 
5—Unit Room Coolers, Freon or Ammonia. 
30 Ton Howe Suspension Tank Scale. 


Send us your inquiries 
LESTER Kanes MACHINERY at 


1 East 42nd Stree New Y 
MUrray Hill 2-4616 











DEPENDABLE PROC we EQUIPMENT 


All items In Stock . for Your 
Inspection And ER... livery 


8. 8. Steam jacket ketties up to 1000 gal. 
unds. 


itated 


tic 
lass lined reactor 
a tong 


ryer, Gas Fi 


kro Pulverizer with extra screen 
Lehman 5- ot mill 12” x 36” water costed 
Tothurst 48° Ce OM 
Lauehiin Continues: iter 
Link Belt Shaker 
an FS $4 tr tray Ay «Be and 5, 40 trays 
Portable we ze 1/3 t 
Tablet Presses sing ary 


We our and > 
Complete Plants ome SS 
or Single Items #e/re tes \ 





CALL, WIRE, 
WRITE 
YArds 7-3665 


LOW & SOAP = 100 
1051-59 WEST 35™ STREET 
CHICAGO 8, ILLINOIS 








5—Devine #28 double door Vacuum Shelf 
DRYERS with condensers. 

2—150 gallon STAINLESS STEEL Kettles, 
100# jacket pressure. 


Wolf-Perry Machinery | Co. 
293 Frelinghuysen Ave. Newark, N. J. 
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HUCHUSUEGOAACGAAUAGOUOOUAOULAEOSUOEOUUAEOODOUUOGSOUOUGOUOUOOOOOUOSUOUUGOEOOCUUOCUESUOCOUOOUUOUGOEOOOQUSOUDOUOUGUEOOCOOOOUOOUGOUDOUDOEOOCOHOOOOOOUOOEQEUOOUOIEOLL 


INVESTIGATE OUR 
2—S. S. % gal. Autoclaves, 1—Feinc Rot. Vac. Filter, string 
JUST PURCHASED 2000+ pr., Ag. disch., encl. housing, 46” 
FOR LIQUIDATION 10—Distillation and Solvent Re- por x . alum. creas 
Col inal 72" \1—Oliver Precoat Hot. Vac. Fil- 
ca tanetir ge' oo yaa Pores oe anams ter, encl. housing, 5'3” x 9, 


Steel, Stainless Steel rubber cov. 


1—Traylor Rotary Kiln 10°6” dia. x 112’ 
long 4—Steel Reboilers, 785 sq. ft.  ®—Stokes & Kux Pellet Presses 
1—Allis Chalmers 6’ dia. x 16’ long 1—B-P +14 JEM Univ. Jktd. 


teel lined conti Ball Mill 1—Sharples 16P St. St. Centri- 

MB Renny & Abbe 46” “aia, x 12’ fuge on gp Cov. 50 HP, 50 
cont. Pebble Mills oe gal. work. Cap. 

1—Chambers Dry Pan Crusher or In- 1—A.T.&M. 48” Susp. Centrifu- 2-W & P 100 gal. Sigma Blade 
tensive Mixer—10° a pe gal, Perf., ‘st. St. Fume Tight Jktd. Mixer 

$—Charlotte Colloid Mills, model #50, |) _Bisd 48” Susp. Centrifugal, 1—Day 10 gal. St. St. Sigma 

1—Bird Centrifuge 36” x 50”. Perf., T347 St. St. Blade Jktd. Mixer 


a eet Eee nickel alloy tubes” | 2—785 sq. ft. T316 St. St. Heat 1—Pebble Mill 6'D x 6'L 


1—90" Cll. Filter, 46 ch. Exchangers 20—Alum. Tanks—500 to 4000 





2—24" Sperry Recessed Plate Filters, “aes ? gal, 
33 plates 1—Stokes 3° dia. x 15’ L Jack- 99 Welded Steel Tanks—4300 


5—Trough Belt Conveyors. 30’ to 99’ long eted Rotary Vacuum Dryer to 15,000 gal. 

o foley Pan Conveyors, 7S’ to 198° | 4—Atm. Double Drum Dryers, 30—Agitator Drives 3 HP to 40 

5—Dorr Thickeners 22’ and 15’ 22” x 38”, 42” x 120” HP 

Lot of Miscel. Items—Wood Tanks, Steel 
Tanks, Crushers, Bins, Pumps, Con- 
veyor, etc. 








DRY HOUSE EQUIPMENT 
Built 1946-47——Never Used H Q * FO g STA i be L E S S 
IN MARYLAND 


pa we ,, arAav STEAM TUBE S$ T © e L € Q U i D pA & iM T 


LOUISVILLE 8-ROLL PRESS, 36” 


DOUBLE DRUM DRYER, 24” dio. x 60” 15 gal. to 8000 gal. sizes. 15 S.S. Pressure or Vacuum Tanks 

COMET VOILE BEPSOT EVAPORATOR. from 9 gal to 260 gal. sizes. 20 S.S. Shell & Tube and coil 
in cttamelt diavniien, te. type Condensers and Heat Exchangers from 14 to 785 sq. ft.; 
2nd eff—Nat. recirculation—700 sq. ft. 50 S.S. Jktd. open top Kettles from 35 gal. to 500 gal. 4 S.S. 
overstate ernment eens Jktd. agit. closed Reaction Kettles, 100, 450, 550 gal. 








CONVERTING OR CHANGING EXISTING EQUIPMENT— 


(Your own equipment or our stock)—Can be done in our own 


LIQUIDATING DISTILLERY 
Cleveland, Ohio 
96” dia. Copper Beer Still and Bubble shops utilizing good used or surplus new materials. 
Cap Columns with condensers 
8800 gal. P Cooker with agita- 
tor and vacuum pump | | FABRICATION—(IN OUR OWN SHOP)—Heliarc welding. 
oe Grain Unloader, Water-quenched stabilized welds. Large stock of type 304 and 
10 Copper Tanks—500 to 2000 gal. type 316 sheets and prefabricated tank sections and heads 


6 Steel Tanks—21.000 gal. carried in stock assuring quick delivery of tanks. 
Pumps—Grain equip., etc. 

















Equipment Chicago Branch 
Bought & Sold 617 Davis Street 


Phone “fy Evanston, Ill, 
ev Cable—PERI =" EQUIPMENT CORP. ear 


1413 N. 6th St., PHILA. 22, PA. 
[cOUNOUOUELEUUAUEOUOUEOEOUOUEOOOUGUOOUOOUOUOUEOEOUOUENEOUEUOOOOUODEOUGHOGEOUOUUCEOUOQUOUOOOONOOOGQHOGNOUODEOUOGEOOOUNUEGOONOKEOEOUOUODeGOOUOOeONOuOUOOuOoONOCOuOuOOtO 
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LATEST ADDITIONS TO @@)@ STOCK OF 
CHOICE CHEMICAL EQUIPMENT 





Send for 


Information on our 


RENTAL-PURCHASE Plan 





* 750 Gal. Monel Jacketed Reactor 
with monel agitator with motor 

* 450 Gal. Stainless Steel Jacketed 
Vacuum Still 

* Stainless Steel Baker Perkins 
Lab. Mixer; “6x12”x10” 

* Stainless Steel Distillation Col- 
umns; 8”x10’x15' and 19’ 

* Mojonnier Stainless Steel Vac- 
uum Pan; 3’x10’ with Calandria 

* Stokes Rotary Vacuum Dryer 
Steam Jacketed; 30x10’ with 
Condenser 

* Shriver Stainless Steel Filter 
Press 18”x18" closed delivery 

* Three Stainless Steel Vacuum 
Filters; 35x35” 


What Have YOU for Sale? 


FIRST MACHINERY CORP. 


209-289 TENTH ST. 


FRED R. FIRSTENBERG, President 





* Three Stainless Steel Vacuum 
Receivers; 1412"x47"x24)2"'x 
71" 

* Stainless Steel Premier Colloid 
Mills; U 3; 6” with 15 H.P. 
motors 

* Sperry All Aluminum Filter 
Presses Sizes are 18x18”; 30’x 
30”; 36x36" 

* Pfaudiler Glass Lined Reactors 
Jacketed; 150 gal.; 400 gal.; 
1000 gal. 

* Stainless Heavy Duty Agitators 
42” Shafts; 28” dia. Props; 5 HP 
Gear Motors 

x Abbe & International Pebble 
Mills 8’x8’; 6’x8’ and other sizes 


Turn it into CASH! 


~ BROOKLYN 15, N. Y. 
Phone: STerling 8-4672 





Latest type Metallurgical 
and Chemical Equipment 


EXCELLENT CONDITION 


Hardinge Conical Ball Mill 10’ x 48” 

Oliver All tron Rotary Vacuum 
filters 

Buflovak Twin Drum Dryer 

Dorr ree A Thickeners 

Allis-Chaimers type 222 Gyratory 
Crusher 

Link Belt Screw & Belt Conveyors 

Norblo & Sly Dust Collectors 

Dorr, A states Worthington process 


pum 
nesearch Corp. Electrostatic Precipi- 

tator 

The above items include all auxiliary 
equipment with individual motor and 
control 220/440/3/60. The equipment 
may be inspected on foundations. 


Complete List 
The with Specifications 


VULCAN Available 
DETINNING CO. 


SEWAREN, N. J. 











FOR SALE 
#3 JEFFREY PAN FEEDER 


Pan Size 12x 30, 110 Volt. Rheostat Control. 
New. Never Used 


E. J. WOODISON CO. 
7415 St. Aubin 
DETROIT 11 MICHIGAN 








NEW AND GOOD-AS-NEW EQUIPMENT 


i500 J. H. Day 300 gal. Sigma Blade Jacketed 


ner. 
2—Duriron Pumps 140 ge" a 
2—Heat Exchangers, 8. 9 sa. a 5 surface. 
1—Staintess Tank #430 Chrome, vert. 7x10 deep. 
20-—jacketed Kettles—Stainiess, Copper, Aluminum, 
i—Day Mixer, steam jacketed, 50 gal. Sigma Blade. 
t—Robbins Vibrex 3x6 Vibrating Sereen, single | deck. 
i—Copper Evaporator, steam jacketed, 9°1°x3'9”. 
60—New Pressure Cookers. 18 x18” & 24°x28". 
i—Buflovak Drum Dryer 5’x12 
i—Jeffrey Vibrating Conveyor (5 ig. 12” wide. 
i—Buflovak Jacketed im veananas Tank 42”x52”. 
i—4x8 Sturtevant Jaw Crusher. 
i—Ribbon type Mixer, steam jacketed. 
3—New Drum Rollers. 
2—Nash Air Compressors, Type AL -623. 
i—Manton Gaulin Stairiess Homogenizer, 125 gph. 
i—Shriver 18° Aluminum Filter 9-plates 9-frames. 


H LOEB & SON 





i—Rotary o er direct fired 54°x30'6”". 
an Saun Rotary Dryer, 4’x40’. 


0H. P.—new. 
2—Ransome Rotating Drum Py ixers Y dia. x 11’x6”. 


i—Patterson Ball Mill, orcelain lined, 
i—Patterson Ball Mill 42”x36" jacketed. 

3—Dopp Ketties with agitators, 600 gal. car. 
|—Sparkier 8.8. Filter 18-D-6, 

2—Large Steam jacketed Horizontal Mixers 
Robinson Pulverizer 220, with 2 motors 10 HP each. 
Robinson Ribbon Type Mixer, 30°x10’—like 

6—Steam Jackete Blackburn: Smith Filters. 

2—Crystallizers—i0’ tong. 

5—500 ton Hydraulic Presses. 


3—3,000 gal. Jacketed Kettles with Verte, Agitators. 


i—300 gal. Double Arm Mixer—jacketed. 


e.° 4643 
o"e PHILADELPHIA 31, PA 


LANCASTER AVE. 











BLOWERS - EJHAUSTERS - 4500 - 6500 
10,000 cfm and 6 New Sturtevant 35,000 
cfm design 7 size 115. 

—. ABORATORY - 6 qt. Sigma biade 
mixer, hydraulic presses, extruders. 

FORK Ut TRUCK - HYSTER - 7500# cap. 
New Engine, pneu. tires. 

CRUSHERS - JAW ~ 9x15 - 11x26. 

HAMMER MILLS - Wms. Reg. #1 - 8x14 & 
GA 30 ~ 24x30 (125 HP) 

BALL MILLS - 5% x 22, mangonese liners - 
200 HP motor. 

HARDINGE MILLS ~ 3’x8” - 5‘x36” (w/ clas- 
sifier) 6x22 - 7x48 10'x48" - ali with motor 
drives. 

—> > - Robinson Double trough 15’’x10’ - 

P 50 gation double sigma - Simpson 
Lancaster 4 EAG w/ motors. 
abteat ~ Spiral ribbon - center discharge, 


00-440-6007% cap. 
PEBBLE MILL ~- 4 galion lab. 100 - 225 (one 
new) and 1 gal. porcelain lined. 
NASH HYTOR VACUUM PUMPS - MD 673 - 
MD 623 - H 5 all with motors. 
FEEDERS - Jeffrey Waytrol 2118 - Farquar 
8x12" belt ~- Link Belt 3‘x8° Apron. 


LAWLER COMPANY 


Durhom Avenue Metuchen, N. J. 
Metuchen 6-0245 


ROTARY DRYERS & KILNS 
Kilns: 4’x28’, yb AY ri’. x gy 
Dryers: 4'x20’ ‘x60 & 
MISCELLANEOUS EQUIPMENT 
Hammer aii: Fy) 36x24B, 75 H.P. ong 
pepoerewaet Thicken: 


40'x30’ Dorr 1 
6'x22”, 3’x7’, aoa 7'x6', 6’x12’, 10’x4’ ati Mills 


STANHOPE, 60 E. 42nd St., N. Y. 17, N. Y. 








MAGNETIC SEPARATOR FOR SALE 
Tura: 16° Endless Belt, 3 Crose Be 
Head Motor 


Unit Complete. Can be seen operating. 
JOHNSON & HOEHLER, INC. 


Box 102, Lansdowne, Pa. 


and-Whetherill. 100,000 Roy re 
Drive with Motor Generator. 


FOR SALE 


COMPLETE CRYSTALLIZING 
& FILTERING UNIT 
INSTALLED 1951 


WILL SELL AS UNIT OR SEPARATELY 


Swenson Continuous Vacuum Cooling Crystal- 
lizer of Rubber Lined Steel and S.S. Construc- 
tion. Vacuum Coolin Body 3’-6" x 11’-0”. 
Crystallizing Bod 5-8" x {or 0”. W/Piping, 
Circulating and Ring pd w/Controls. 
Feinc 6'-0" dia. Horiz. Type 304 Stainless 
Steel Filter w/Vacuum Pump. 

Nash H-6 Vacuum Pump. 

Direct Heat Rotary Dryer 4’ x 30’ Stainless 
Steel Lined. 

Shriver 30’ Four Eyes, Closed Delivery 18 
Chambers C.1. Filter Press—Hydro Closure. 
Horiz. Stainless Steel 2100 Gal. Storage Tank. 
Two 10,000 Gal. Steel Mixing Tanks w/Turbo 
Agitators and Drives. 

Kettles, Sifters, Tanks, etc. 


INSPECTION BY APPOINTMENT 


AACHINERY & EQUIPMENT Corp 











SELL OUTRIGHT 
(to settle estate) 

U. 8. Patent 2-237-40i—Canadian 455-107 
Gootouene tenet t—Attrition Mill. 
BLENDING—DIS ERSIONS—MIXING. 
(described in Chem. & Met. Oct. 1943) 
Drawings-- Machine— Details, 
—MAKE OF FER— 
CHARLES T. ASBU 
TI? Iste of Palms ° 

Telephone 2-347 








RY 
‘t neetentale, Florida 








PROCTOR AND SCHWARTZ DRYERS 


One 8 ft. wide by 37 ft. centers, 
ohe 8 ft. by 48 ft. centers, 

Also 2 Ajax Water Heaters, 
2,000,000 btu. 


P. O. Box 431, San Bernardino, Calif. 
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We specialize exclusively in rebuilding 
BLOWERS e FANS and EXHAUSTERS 


e MEYERBUILT -— 


is the name you can depend on 


| The largest stock in the world, of blowers, fans and exhausters. When in need of this type 
| of equipment select from this specialist’s line. 28 years of exclusive rebuilding eliminates 
| all “chance” when ever you make a MEYERBUILT purchase. GET COMPLETE LISTING. 


PROCESS 
EQUIPMENT 


Firebox, 


oil burn- 





BOILERS—-304. HP Kewanee 
Model 590, 125 PSI, ASME, 
ers, soot blowers. 


ca 4 HP, HRT Boilers, 150 PSI, gas fired, 


ASME. 
CENTRIFUGES—40” Steel & SS (2). 
Sharples Nozljector, #DH2, SS. 
Bird 40” Susp., perf. basket, SS 347, 
25/6.2 HP. 
DRYERS—Rotary, Vac.—30”x8’, 5’x30’, 
7’x20’ 


Steam Tube—6’x35’, Louisville. 
HEAT EXCHANGERS—160 sq. ft. copper 
tubes, steel shell. 
1000 sq. ft. Everdur tubes, steel shell, 
3300 sq. ft. 2 pass, steel shell. 

KILNS—3’x25’, 4’x30’, 5’x30’, 5x67’, 
7’x45’, 7’x60’,,-7’x120’,  7’x160’, 
8’x125’, 9’x80’. 

MILLS—Raymond, 5 roll, 50” high side. 
Raymond, 3 roll, 42” high side. 
Raymond #1 Automatic. 

Williams 28”x24” heavy duty. 

MIXER—300 gal. Baker-Perkins SS, 18- 

DIM, double arm, 30 HP motor & 
starter. 

REACTORS—3000 gal. SS jktd. & coiled; 

980 gal. steel jktd. & agit.; 300 gal. 
SS jktd. & agit. 


LIQUIDATION AT 
SUNRAY OIL CO. 


EARLSBORO, OKLA. . 
HEAT EXCHANGERS—Tulsa, 16 to 1530 


sq. ft., brass and steel tubes. 
TOWERS—20” to 84”, 16’ to 45’ Steel. 
PRESSURE TANKS—6400 to 25000 gal. 
PUMPS—114”x1'4” to 8”x6” Centrifugal, 

3”x2”x3” to 10”x6”x12” Steam. 

STORAGE TANKS—100 to 8800 gal. 
MISCELLANEOUS—Boilers, Compressors, 

Generator Sets, Instruments, Buildings. 


HEAT & POWER CO.) Inc. 


70 Pine St. New York 5,N. Y. 


ROTARY-POSITIVE BLOWERS 


TYPE 
SF 


ses CENTRIFUGAL FANS 
MAKE SIZE Press. 
Roots-Conn ‘ 
Roots-Conn 
Sutorbilt 
Sutorbilt 
Roots-Conn 


MAKE 
American 
American 
Gen. Blower 
Sutorbilt Apes 
| Roots-Conn 
| Roots-Conn 
Roots-Conn 
| Sutorbilt. 
Roots-Conn 
Sutorbilt 
Roots-Conn 
| Roots-Conn 
| Roots-Conn 
Roots-Conn 
| Roots-Conn 


Ne “Ww ry ork 
American 
Clarage 
Sturtevant 
Buffalo 
American 
Buffalo 


o 


TON OT ie GS DES Bt OO GOGO GOS 


Sirroeco 
LL 


nontaany 


Roots-Conn 
Roots-Conn 
Roots-Conn 
Sutorbilt 
Sutorbilt 
Sutorbilt 


6 
6 
6 
6 
Sutorbilt 6 
Roots-Conn 7 
Roots-Conn 7 
Roots-Conn 7 
Sutorbilt 10 
Sutorbiit 5 ¥ 10 
J 10 

10 

10 

10 

( 


Roots-Conn 

Sutorbilt 

Sutorbilt 

Roots-Conn 
| Roots-Conn 4 
| Roots-Conn ; 10 
| Roots-Conn 2: 10 
| Roots-Conn 32 x § RCDH 10 


STEEL PLATE EXHAUSTERS 


Wheel 
Diam. 


Inlet 
MAKE TYPE Diam 
Sturtevant 
Sturtevant... 
American... . 
American, ,. 
American... 
Sturtevant.. 
New York. 
Buffalo 
American, . 
Gen. Blower 
American 
Sturtevant 
American 
American 
Buffalo 

Gen. Blower 
Peerless 
Peerless 


14950 


SH oaS 
FSS . 


TURBO BLOWERS 
HP 


— ee 
—me mw 
AANA Hee 


— 


Size 


HAnover 2-4890 


Machinery and Equipment 
Merchants 








STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction — 
Fully insulated. Equipped with man- 
head. Suitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 


VARNISH TANKS — USED 64” diameter 
x 146” high (or long) \” Steel — Weld- 
ed construction — 1700 gallons. 


MISCELLANEOUS TANKS—Vazious sizes 
and types, 


ERMAN-HOWELL DIVISION 


LURIA STEEL & TRADING 
CORP. 
332 South Michigan Ave. 
Chicago 4, Il. 


Telephone: Wabash 2-0250 
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General Blower 800% 
Spencer Special 
Sturtevant 2 


Spencer i¢ 
General Blower 
Spencer if 
Spencer 

Spencer 

N. American 
Buffalo 
Sturtevant 

N. American 


nginee ring 
Spencer 
Ingersoll] Rand 
Ingersoll Rand 
Speneer 
Spencer 
Spencer 
— Blower 242! 
Spe ‘ 
ante “  Bllimeyer 
Spencer 
Allen Billmeyer 


YAS 
Alien Billmeyer FD5B5 


WM. W. 


SF eat oe 
= 


_ 
Soa 


weK—-wx 
USAVXSSA 


8243 


< 


Chicago Suburt 


Cre notonre 


SSae 


ELMWOOD 


Chicago 


MEYER & SONS, 


Allington-Curtiss 
Buffalo 


ec 
= 
e 


oe 





@ HEATING 
@ VENTILATING 


© VACUUM SERVICE 





© AIR CONDITIONING 


Save 30% to 50% on Air Moving Equipment 


@ AERATION 

© AGITATION 

© GAS & OIL BURNERS 
© BLOWING 


© PNEUMATIC CONVEYING 








Fully Guaranteed 
We Feature Leading Makes 
Both New & Rebuilt 


IMMEDIATE 
DELIVERY 


AVE SKOKIE Hit 


Telephone 


KE 


INC. 


ys 


Ne ee ee 
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PLANT MACHY. OFFERS 








SHRIVER FILTER PRESSES 
All with heavily NICKEL PLATED No. 13 Plates and No. 14 Frames. 


1—24” square—38 plate 37 frame, simplex hydraulic closer 
2—24”" square—40 plate 39 frame, simplex hydraulic closer 
1—24” square—39 plate 38 frame, gear pinion closer 

1—30” square—41 plate 40 frame, thrust block quick opening 
2—30” square—42 plate 41 frame, thrust block, quick opening 
1—30” square—43 plate 42 frame, simplex hydraulic closer 








JACKETED KETTLES W/AGITATORS a 
oe ee om yt ‘Sees 


from 3000 gal. ca 
a LINED TANK 1—#’ din, x & high, 3000 
BALL whi 1—?’ se 7’ pie Silex lined, complete 
with balls, motor and 
ROD MILL 1 Kennedy . rs 7’ w/rods and struc- 
tural steel foundation 


FILTERS 1—Oliver 8.8. 6’ x 3’, Dry Salt Type s/ 
accessories; 2—Oliver 5/4” dla. x 0, 25% wu 


1—Oliver 
. 16” die, x 36” high, 6 
leaves. 
STOKES VACUUM DRYER 1—Brand New Model 
138-B, complete with vacuum pump and other ac- 


o% ey CUTTER 1—Ball & Jewell, all 
ines Steel, Size 1% roller bearings, base, 80 
HP meer 


8.8. REACTOR 1—Koven, 24” dia. x 32°, U-69, 
full 150% test jacket, type 316. 

8.8. CONDENSER 1800 eq. ft, 24” dia. x 92”. 

$.8. BLENDER & DIGESTER 1—A. O. Smith, 
type 347, double cone, 10 dis., 5’ long on 
straight, 5’ long cone each end, jacketed and in- 
sulated, plus device for steam, gas, or liquid tn- 
jection direct into charge. Complete with all ac- 
cessories, 

8. oe COLUMNS 2—Type 347 14” O.D, x 25’ high, 


g. by Vulcan Copper & Supply Co, 
MAGHETIC SEPARATOR 1—Dings, type E.D.F. 
for continuous conveyor high production with 8 


croas belt separators. 

AIR COMPRESSOR 1—Chicago Pneumatic, 1000 
cfm @ 125#, 2 stage horizontal, complete W/175 
HP synchronous motor, exciter, intercooler, after- 
cooler, receiver, panel board, etc. 


Large stock’ of new and used LIGHTNING MIXERS, agitators, drives, motors, reducers, 


transformers and thousands of other items. 


WE BUY COMPLETE PLANTS 


WE SELL COMPLETE PLANTS 


PLANT MACHINERY CORPORATION 


Edgemont & Tioga Sts. 


Phila. 34, Pa. 


Telephone No. NEbraska 4-1210 — 4-2449 


For Sale 


(—€ bach Stainiess Steel Home Mixer, com- 
ore h "Proof Motor. 


40 
NIGH rea Rolter or to 16x49". 


Motor D: 
3 ~y Colloid Mille, watercooled. 
2—#281 Mikro-Pulverizers with 10 hp Motere. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 


JERSEY CITY 5, N. J. 
Phone-—DElaware 2-6695-6 











EQUIPONOMICS 


sige Convieyeus CENTRIFUGE—36" x 50”— 

» S&S Fy > 

COLLOID MILLS—an 8. 8. Construction, 3”, &” & 

‘ors. 

FILTER PRESS, SHRIVER—I2” x 12”, 24—I° 
frames; 30” x 30”, C. 1. 24—3” frames. 

KETTLES —Steei and 8. 8. 35 gal. to 250 gal. 
Jacket 100 PSI. 

a £98 gels Jar, 10 gal.; Pebble, 250 gal. : 

MIXERS—D. A. Sjowa, jktd. Steet and 8. 8. /2, 
50, 60, & 200 ne 

TANKS—Glass, ad, rubber lined, S, 8. 35 gal. 
to 3,000 gal. 


We buy surplus equipment and complete plants 
PROCESS PLANTS SERVICE, Inc. 


333 Rahway Ave. Eli zabeth, N. J. 
Phone: Elizabeth 4-2722 























PIPE 


SURPLUS NEW and USED 


FOR SALE 











FOR SALE 


Stainless Steel Rotary Dryer 


LINK BELT COMPANY—S5‘2” x 16’ long, No. 
502-16, with all auxiliory equipment. Roto- 
Louvre type. 
FS-2739, Chemical Rnstwosriag 
330 W. 42nd St., New York 36, 








DIAL 


EVergreen 7-8100 





BERRY AT NORTH 13TH ST. * BROOKLYN 11, W. Y. 





HEAVY PRESSURE — STORAGE TANKS 


1—8600 Gal. 80 Ib. Pres. Ma IN.—N 
16—10,000 & 8,000 RR. SF “Tonks. 


LESTAN CORP. ROSEMONT, PENNA. 











WANTED 











URGENTLY NEEDED 


We have only 2 months in which to erect a com- 
plete plent. The main items requiring 3 to 9 
Soathe delivery time on new equipment are: 


ary 

Mikro or * ether P. Chi 
Plate & Frame Filter Press or two; ‘Agitator Ket- 
tles; Laboratory equipment. 


For speed will ider used it or existing 
small plant comtalaing some of ie equipment. 





Keply Quickly 


W-3290, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y 











TO HELP YOU... 


find equipment you need 


“Searchlight” Advertising 
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THEY DONT COME 
ANY BETTER... 


No Sir—you can’t get more value 
for your money than you get from 


GELB 








1—Pfaudier Glass Lined, Series R, 500 
gal. Jacketed Vacuum Receiver, with 
Impeller b ~ Agitator and Drive. 

8—Pfaudier Giass Lined Vacuum Re- 
ceivers, 50 gallons each. 

5—Vertical Aluminum Storage Tanks, 
10,000 gallons each. 

5—Vertical Aluminum Storage Tanks, 
4,000 gallons each. 

3—Open Top Type 316 Stainless Steel 
Jacketed Kettles, 700 galions each. 

35—Open Top Stainless Steel Jacketed 
Kettles, 600 gallons each. 

2—Type 316 Stainless Steel Storage 

Tanks, 4,000 galions each. 




















DRYERS—KILNS 


1—Buflovak 24° x 24 Double Drum Dryer, 
Chrome Plated. 

1—Devine #A Laboratory Vacuum Shelf 
Dryer with 3 Stainless Stee] shelves. 

2—Devine Single Door Vacuum Shelf Dryers, 
10 shelves each. 

1—Devine Single Door Vacuum Shelf Dryer, 
5 shelves. 

1—Patterson Kelly Stainless Steel jacketed 
Autoclave, 50 gal. cap. 200# Internal 
Pressure. 

1—Stainless Steel Jacketed Kettle, 100 gal 
capacity, with Anchor Type Agitator and 
Drive, 125# jacket pressure. 

2—Koven 13 gal. Stainless Steel Jacketed 
Kettles. 

“7a Stainless Steel] Vacuum Reactor, 


50 

1—Buflovak Type 347 Stainless Steel Rotary 
Vacuum Dryer, 5’ x 20’. 

2—Buflovak Double eens Dryers, 24" x 36”. 

1—Buflovak Double Drum Stainless Steel Lab- 
oratory Dryer, 6” x 9”. 

1—Link Belt Steel Roto Louvre Dryers, 71’ x 


1—Stokes Rotary Vacuum Dryer, 3’ x 12’. 

1—Vulean Rotary Kiln, 7’ x 120’. 

1—Buflovak Double Drum "Drves. =" 2 Oe". 

1-—-Louisville Steam Tube Dryer, 6’ x 50’. 

1—-Buflovak Double Door Vacuum Shelf Dryer, 
20 shelves each. 

1—Louisville Experimental Laboratory Dryer, 
12” x 742". 

9- pl Vacuum Shelf Dryers, 5, 9 and 

elv 
1—Buflovak 24° x 24° Double Drum Dryer. 


FILTERS 


2—Shriver 24 x 24” Cast Iron Plate and 
Frame Filter Press, 2 chambers each. 

1—Sweetland #2 Stainless Steel Filter. 

ey Type 316 Stainless Steel Filter, 
Model 33 D 7. 


1—Bird Young Filter, 4’ x 2’ 
2-- — Type 316 Stainless Steel Filters, 18° 


1d 42" x 42” C.l., P.F. Filter Press, 
60 chamber, open delivery with hydraulic 
closing. 

1—Sperry Aluminum Plate & Frame Filter 
Press, 42° x 42", Closed Delivery, 3” 
Frames, 35 Chambers. 

1—Bird 24” Monel Screen Type Centrifugal 
Filter. 

1—Sperry 42° C I Plate and Frame Filter 
Press, 16 Chambers, Closed Delivery. 


SEARCHLIGHT SECTION 
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CENTRIFUGALS 


1—DeLaval Type 316 Stainless Steel Multi 
Matic Centrifuge. 

1—Tolhurst Solid Curb Centrifuge 20° Per- 
forated Basket. 

1—Tolhurst Stainless Steel 26°’ Solid Curb 
Centrifuge with Perforated Basket. 

1—Fletcher Stainless Steel Suspended Type 
Centrifuge, 40’’ Perforated Basket. 

2—A. T. & M. Stainless Steel Susp. Centri- 
fuges, 48’ Imperforated Baskets. 

1—Sharples Type 316 S8.S. Super-D-Hydrator, 
Model No. C-20. 


MIXERS 


1—Patterson Stainless Steel Double Arm 
sigma blade Mixer, 21/2 gal. 

4—Baker-Perkins Double Arm Jacketed Sigma 
Blade Mixers, 100 gal. capacity. 

1—Baker Perkins Stainless Stee! Disperrion 
Mixer, Size 15, Type VUMM, 100 Gals. 

1—J. H. Day Stainless Steel Double Arm Jack- 
eted Sigma Blades Mixer, 150 gallon ca 


acity. 

1—Baker- Perkins Steel Jacketed Double Arm 
Sigma Blades Mixer, 200 gallon working 
capacity. Year built 1948. 

1—Gemco uble Cone 8” Blender. 

5—I. H. P. Explosion Proof Gear Head Mixers 
with Stainless Stee] Type 316 Propellers & 
Shaft, 445 RPM. 








3—Type 316 Srainless ta Storage 
Tanks, 5,000 galions ea 

1—Open To Type 316 Stainless Steel 
Storage Tank, 1560 s* 

3—Open 3 Type 316 Stainless Steel 
Tanks, 5 galions each. 

1—Tothurst Suspended Type Centrifuge 
with 40° Stainless Steel Perforated 
Basket, complete with plow and motor. 

or §-roll Laboratory Paint Mili, 
et 


7—Sutlovck’ Single Door Vacuum Shelf 
Dryers, 20 shelves each. 

1—Devine Double Door Vacuum Shelf 
Dryer, 13, shelves. 




















a Established 18596 


1—Struthers Wells Double Arm ‘“Northmas- 
ter’’ Mixer, 50 Gals. Working Cap., 100 
Gals. Total Cap. 

5—Simp #0 Int ive Mixers. 





PULVERIZERS—GRINDERS—MILLS 


2—Jefiery Hammer Mills 24” x 18’, Type A-2. 

3—Bauer Attrition Millis with 25 HP motors. 

1—Abbe #00 Rotary Cutter with 3 HP Motor. 

1—Mikro #2TH Stainless Steel Pulverizer. 

1—Mikro #3TH Mikro Pulverizer with 30 HP 
Motor. 

1—Mikro #3W Pulverizer. 

1—Abbe #2 Buhrstone lined Pebble Mill, 5° x 
4“ 


1—Gruendler #24-40 Hammer Mill. 
1—ISH Micro Pulverizer. 


AUTOCLAVES—KETTLES—TANKS 
Tank gal. Type 347 Stainless Steel Storage 


—Type 316 Stainless Steel Storage Tank 
with coil, 3000 gallons. 

10-—-Piaudler Glass Lined Receivers, 50 gal. 
capacity each. 

1—Stainless Stee] Jacketed Kettle, 2,000 gal. 
capaci “fy 

1- ~vome & Sievage Tank, 10,000 gal. capac- 
ity, 125 p 

2—Haveg doses Tanks, 2,000 gallons each. 

1—Combustion Engineering Stainless Steel 
Jacketed Autoclave, 500 Gals. 300 PSI. 

1—Struthers Wells Steel Jacketed Vacuum 
Reactor, 1800 Gals. Cap. with Drive, Tur- 
bine Agitator & Coils. 

12--Koven Stainless Steel Jacketed Vacuum 
Kettles, 380 Gals. Cap. Each. 
—Mone! Storage Tank, 1,300 Gals. 

2—Blaw Knox ot Jacketed Autoclaves, 
& 500 Gals. PS.I. Working Pressure 


lbs. 

1—Patterson Steel Jacketed Autoclave, 
Gals. Cap. Internal Pressure 120 lbs. 

a Steel Storage Tanks, 9,000-17,500 Gals. 
—Steel Rubber Lined Storage Tank, 4,500 
Gal. Cap. 


R. GELB & SONS ix. 


CHEMICAL, RUBBER, OIL, 


U.S. HIGHWAY No. 22, 


CHEMICAL ENGINEERING— 


August 1954 


UNION, N. J. 


PLASTIC and FOOD PROCESSING MACHINERY 


. UNionville 2- 4900 








PATENTS 
REPORTS 
TESTING 


PROFESSIONAL SERVICES 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 











R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis —- Market Kesearch 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
270 Park Ave EL 6-1430 New York 17, N. Y. 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 


PATCHEN AND ZIMMERMAN 
ENGINEERS ; 


Chemical, Process, and Industrial Plants 
Tnvestigations —Reports—Design—Supervision 
Atlanta, Ga. 


Augusta, Ga Anniston, Ala. 











309 South State Street Ann Arbor, Mich 
CONSULTING CHEMICAL BNGINBER 
Evaporation, erystallization, and Heat Transfer ; 
Complete plants for salt and caustic soda; Complete 

Dowtherm installations 


HALE AND KULLGREN, INC. 
Specialists in Process and Plants for Rubber 
and Plastics 


A Complete Engineering Service 
including: Economic Surveys; Process Design ; 
Installation; Contracting and Operation 


613 E. Tallmadge Ave Akron 10, Ohio 


PEACOCK CORPORATION 
PROPANE GAS INSTALLATIONS 
and 
ANHYDROUS AMMONIA PLANTS 


Paul E. Peacock, Jr., Pres. 
Box 268 Westfield, N. J. Westfield 2-6258 














J. PAUL BISHOP AND ASSOCIATES 


00 
Consulting and 
Chemical 


Enginecre 


Specializing in 
Designing, Estimating and Engineering of New 
and Modernizing of Old Food and Chemical Plants 
and Processes 
Internationally Known 
Write P. 0. Box 348 
Champaign Tilinois 


KNOWLES ASSOCIATES 


Chemical—-Metallurgical——Mechantcal 
Engineers 
Consultation Design 
Complete Plants — Equipment 
Heavy Chemicals Ore Dressing 


19 Reetor Street New York 6, New York 
Bowling Green 9-2456 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 
Process—-Equipment——Complete plants 
PRODUCTION 
Supervision—-Trouble shooting 
Improvements By-product recovery 


P. O. Box 1471 Baltimore 3, Md. HOpkins 7-9041 











BROWN, BLAUVELT & LEONARD 
Chemical 4 Industrial Engineers 
“Dependable Kngineering For Profitable 
Operdtions’’ 

470 Fourth Avenue 
New York 16, N. Y. 

MU. 6-4712 


KOHN & PECHENICK 


Consulting Chemical Engineers 


Plants Process 
DESIGN 
Reports Trouble-Shooting 
262 Huron St 


Equipment 


Appraisals 
Brooklyn 22, N. Y 


PROCESS PLANTS ENGINEERING CO. 


Consulting & Contracting Engineers 


Process Engineering—Pilant & Equipment Design 
Equipment Procurement—-Erection Supervision 
Initial Plant Operation 


ol 
Chemical & Process Plants 
363 Bloomfield Ave. MO 3-5824 Montclair, N. J 








CARL DEMRICK 


Technical Translations 


Send for Circular 


58 So. Broadway Yonkers, N. ¥ 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St Phila. 21, Pa 
Offices Throughout the World 


SANDERSON & PORTER 


Engineers and 
Contractors 


New York Chicago San Francisco 














ENGINEERING CORPORATION 
OF AMERICA 


Chemical & Petro-Chem Process Plants 
Industrial Waste Treatment Projects 
Air Pollution Abatement 
Special Mechanical & Process Equipment 


203 Grove Street Westfield, N. J 
Westfield 2-7117 


CHAS. T. MAIN, INC. 
Engineers 


Industrial Plants 

Reports Design 
80 Federal Street 
317 So. Tryon Street 


Supervision 


Boston 10, Mass. 
Charlotte, North Carolina 


J. E. SIRRINE COMPANY 
Engineer 


Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical Production; Trade 
Waste Disposal; Water Supply & Treatment; 
Analyses & Reports. . 


Greenville - South Carolina 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Economie Studies 
Design——Development —Research 


Lincoln-Liberty Bldg Philadelphia 7, Pa 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


57 Washington Street New York 13, N. Y. 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - EQUIPMENT 
Economic - SURVEYS - Technical 
Process - DEVELOPMENT - Product 
Regis;ered Professional Engineer 


1411 Walnut St. Philadelphia 2, Pa 








EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chemistry 
Processes—Products 


250 East 43rd St. New York 17, N. Y. 














JAMES P. O‘DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


Design-Procurement-Construction Supervision 
Start-Up 


39 Broadway, New York 6 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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__READER SERVICE 








INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials 
Equipment and accessories 


Processes and services 


Flashback: Last month’s new products 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings, valves 
Process equipment 


Processes and services 


INDEX TO ADVERTISERS 


Alphabetical list of firms in this issue 


CHECKLIST OF REPRINTS 


Editorial reports now available 


READER SERVICE POSTCARDS 


Get more information—fast 


Quick way to keep posted. 
Now it’s easy. Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 394) 


Py 


Now — yours for the asking. 
You can now get—free and fast 
the latest literature on any topic 

in your field, Our comprehensive 

checklist can help you keep your 


technical files up-to-date. (p. 404) 


qq 


Who’s offering what today. 
Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our advertisers’ index to check 
up on what they’re offering that 


will help you. (p. 420) 


wy 


For more information—fast! 
That’s where Reader Service 

° ry , 
postcards come in. They’re easy 
to use, bring quick results. Try 


one out today. (Inside Cover) 





Your Directory of Chemicals, Equipment and Services 


What It Contains . 

Here’s your complete index to the 
chemicals, materials, equipment and 
services advertised in this issue, an- 
nounced in the Product News and 
Process Equipment News depart- 
ments, or listed in this issue's Guide 
to Technical Literature within this 


Reader Service section. 


What the Code Means... 
Each item has a code that’s the key 
to its location in this issue. The nu- 
merals show the page where you'll 
find the item mentioned. The letters 
L (left), R (right), T (top), B (bottom) 
locate ad positions on the page; the 
letters a, b, ¢ and A, B, C identify 
items on a page or in an ad. 


For Mcre Information... 
You can get more information on 
any product listed in this directory 
by using the Reader Service postcard 
inside the back cover. Simply circle 
the item's code number on the post- 
card, then mail fo us. Answers will 
come to you direct from the com- 
panies manufacturing the products. 


Index to Chemicals and Equipment 


Find it tough to keep up with chemical products and 


equipment? 


You can use this master index as a quick way to 


- , : ; 
spot exactly what’s in each issue on any particular item. 


Chemicals 


Acctoacetarylamides . . 
Acid 
b-Benzoyl acrylic 
l’umaric 
Bulletin 0-115 Sa 
Technical Bulletin 46 . . 
Oxalic 
Acids, fatty 
Acrylonitrile 
Alcohol, ethyl 
n-Alkenes .. 
Alkyl aryl sodium sulfonate. 
Alkyl sodium compounds . . 
\luminas, calcined & hydrated 
Aluminum chemicals ....... 
Aluminum chloride, anhydrous, 
bulletin 100 .. 
Benthal, bulletin 0-103... 
Benzenes, chlorinated 
Bisphenol .... me 
p-tert ag nzoic ... 
Calcium lignosulfonate 
Carbon, activated . 
Carbon tetrachloride 
Catalysts iy 
Chemical processing materi: ials. rT 
Chemicals 
l'arm 
Organic ; 
heta-(o-Chloro: nilino ) 
propionitrile 
Chloroform rs 
Coatings, dialectric 
Defoamers 
for paint industry . 
Silicone 
trans-l, 


150D 
: > R343 
2-Dibenzol ethylene. . .404N 


394 


Di-tert-bytyl-p-cresol .4040 
Di-tert-bytyl-p-creso] . 
Dicthylene glycol . 
i lectro-chemicals 
I mulsifiers 
listers .. 
Benzoic acid 
Ethylene glycol . 
Film polyester 
I lavors 
l'urmary] chloride 
Vurfural, bulletin 204. . 
Glycerine 
Glycol dibenzoate csters 
Intermediates . . 
Isopropylamine 
Lubricants 
Anti-corrosion 
Synthetic 
Methanol 
Methyl chloride .. 
Methyl glucoside 
N-Methyleyclohexylaminc 
technical 
Methylene chloride . 
o-Nitrobenzenesulfenyl chloride 
Nitrogen fertilizer solutions 
Oils, essential 
Paper size ... 
Para-xylene 95% 
Pentaerythritol 
Petrochemicals 
Phenol 
Phenol handling . 
Phenyls & & biphenyls, chlorinated 
Pigments, iron oxide . . 
Plasticizers 
Bulletin 0-89 . 
Benzoate 


106B 
406C 
_ 406D 


Potassium cyanide 
Powders, diatomite 
Preservatives ... 
Propylene oxide, 
F-7220, F-8485 
Reinforcing, aid plastic 
Resins 
Acrylic ie 
Geon polyvinyl . 
Nylon 
Paracoumarone-indene 
Polyethylene 
Polystyrene, 
Sorbitol 
Vinyl .. ae 
Riboflavin, soluble . 
Sequestering agents . 
Silica gel, low density 
Silicones 
For leather 
I Ol wool . 
Sodium hydrosulphite 
Sodium, metallic 
Sorbitol 
Spheres, phenolic resin . 
Styrene monomer ......407C, - 
Sulfuric anhydride, stabilized 
Sulphur . 
Surface active agents... . .- 
Teflon 
Thinners, odorless paint 
Trichlorethylene 
Urea 
Vanillin, crade . 
Zinc dust 


— 


406CG 
406H 
65, 66 
146D 
t061 
150B 


cation exchange 


Equipment 


\Accumulators 
Actuators, Valve 
Adhesives, lagging 
\gitators 
Allavs 

Cast 

Nickel 
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Contents of This Issue .. m4 


You'll find the product items in this 
issue's directory and categorized as 


Toh, 


a ey 411B 
Infrared 
Pilot plant bulletin model 14.302b 
Process plants, bulletins models 
33 & 105 
Autoclave-reactors, catalog 2413... 
Autopositive paper 
Bags, Multo-wall 
Bars, steel 
Batteries, solar 
Bearings, dry 
Belts, conveyors, woven wire... . 
Bix dischargers 
Blenders 


Boiler blow off equipment 
Boilers 
Packaged automatic 
Catalog AD-100 
Boxes, steel collapsible 
Burners, piloted entrainment .416G 
Tunnel 
Cabinets, test 
Cages Seal 
Carriers, materials-handling. . . . 
Casters 
Castings 
Alloy 
Castings & fetterings, lead..... 
SOGCl, STRIMICSS 2... iss vines 
Cells, load, Bklts. 4105, 4106... .9! 
Centrifugals 
Chairs 


Circuit breakers, air 
Classifiers, centrifugal, continuous. 11¢ 
Cleaners 

Air, oil, bath 


Cleaning 
Accessories, blast . 
Blast, airless 


—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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The Model SD Kinney pump has the high suction and rugged con- 
struction to unload or transfer high melting point, or low penetration 
asphalts at cooler temperatures than other rotary pumps. 

This instailation consists of a steam-jacketed Kinney Pump and 
Strainer connected to a jacketed piping system manufactured by the 
Parks-Cramer Co. of Fitchburg, Massachusetts. All piping, valves, and 
fittings are jacketed for steam or hot oil heating to eliminate plugged 
lines and to assure free pumping under all conditions. 

For handling liquids hot or cold, choose a Kinney Model SD Pump to 
speed the job. There are over 40 models with displacements from 1% 
GPM to 3,000 GPM, for working pressures from 70 to 250 psi, depending 
upon pump model and type of liquid. Send coupon for complete details. 
Kinney Manufacturing Division, Boston 30, Mass. Representatives in 


principal cities of the United States and foreign countries. 


"KINNEY MEG. DIVISION 


| THE NEW YORK AIR BRAKE COMPANY 
3551 WASHINGTON STREET * BOSTON 30 © MASS. 





Please send Bulletin L51 describing the 
complete line of Kinney Liquid Pumps. 


Name 
Company 
Street 








Battery of Goulds Fig. 3325 support-head pumps 
used in charging polymerization reactors in 
Texas synthetic rubber plant. At left, cross-section 





details send for Bulletin 718.1. 








Handies Highly Flammable Liquids 


ATLANTA « BOSTON + CHICAGO « HOUSTON « NEW YORK ¢ PHILADELPHIA 


How Synthetic Rubber Piant 


Large quantities of butadiene and styrene go into the making 
of “cold” GR-S rubber. In the process only a portion of the 
charge reacts. The rest is recovered and recycled. 

In handling such highly-flammable liquids, leakage is not 
only costly, but hazardous. To complicate the problem even 
more, some stages of the process require high pressures. 

A large synthetic rubber plant in Texas has successfully 
solved this and other liquid-handling problems with dozens of 
Goulds pumps. Many of them, where corrosion is a factor, are 
Fig. 3705 stainless steel pumps. Others include a number of 
Fig. 3325 support-head high-pressure pumps used in charging 
the reactors. 

The complete line of Goulds pumps has models and sizes to 
fit virtually every industrial pumping requirement. Goulds 
engineers will be glad to help you select the right pumps for 
your needs, and to consult with you on any installation prob- 
lems you may have. Just write to GOULDS PUMPS, INC., 
Seneca Falls, New York. 


PITTSBURGH « TULSA 


of the Fig. 3325 two-stage, high-pressure pump, 
showing opposed i iers. For additional 


PRODUCTS INDEX .. . 


| Coating systems, protective, bul- 
letin mc-8 301b 
Coatings, protective. .233, 274B, 338 
412V, 412U, 412W, 412X, 412Y 
413A, 413B 
Brochure No. 150.. 
| Bulletin VP-1 ... 
Cocks 
Coils 
| Lead 
Platecoils, bulletin P61 
Columns 
Fractionating 
Glassed steel . . 
Combustion units 
| Comparators 
| Compressors ... 
| Bulletin SC-253 
Centrifugal .. 
Compressors & pumps. 
Concentrator-separators, 
bulletin 1276 . 
| Condensers, surface 
Conditioners, air . 
| Condulets 
Control 
Equipment, steam & liquid. . .411E 
Ion exchanger .... 2 
Controllers 
(OEE EET 
Ratio flow, Catalog 2320 
Recordin 
Bulletin GED-2100, Section 
602-284 
Temperature, electronic .....22 
Controls 
Catalog PC-D . 
Automatic scales 


sd 


Catalog L-54 

Converters 
Conveying systems, bulk materials, 

Ser errs 
Conveyors 

Catalog 76-A . 

Enmasse . 

Pneumatic .. 


Tubular 
Vibrating .. 

Coolers 
Air quenching, bulletin 07B869. . 39 
Cascade, glass, catalog PE-8. .167b 
Coolers & heaters, multi-tier. . . 316 
Surface 





Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 











| 
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‘Tube, rotary water TL364e 
Water Sere ee 

Copper & copper alloys......... 211 | 

Couplings ue es 
Klexible, steel .... wieged e 


Crushers 


Mudhog 

Rotary fine .. 
Crystallizers ar 

ee eee ee eee treeea, ae! 2 
Cutters 249a 
Demineralization, mixed-bed . . _.419B 
Demincralizers ........ ..408D 
Detectors, metal, electronic, 

bulletin B-1920-A ...........397 | ' 
Dises, rupture ..........327, 408E a , for General Industrial Serv- 
i ice . . . in any industry 
where tramp metal is a haz- 
Phe ard to machinery or product 
Control, Spec. CA404 ...... 
lluid power .. 
Variable speed 


Drums .. 


Direct fired 
Lee 
Lectrodryers 
Snray 
Vacuum Saft ee ghey Oa 
Dumpers, drum ....... tries aan extremely deep 
Dust collectors ....... ....408F burcens may be encoun- 
Centrifugal tored. 
Cloth flat bag .. z 
Bulletin 98 a 
Cloth tube, catalog 37 = 
Electric rate di cap beet @ NOW—end your tramp metal problems electronically 
Water wash, bulletins 551, ue with the new Dings Electronic Metal Detector. This positive, 
D 610 . >a R35 proved detector is sensitive to a// metals . . . detects even minute 
seh ag particles and signals their presence . . . thus protecting processing 
Dust recovery . equipment and guarding against product contamination. 
pero yon Available with a wide range of signal and reject systems to 
* meet specific requirements, the new Dings Electronic Metal De- 


Evaporators : ear : : : . 
Expanders, tube tector is built in several sizes to fit into practically any processing 
Fabrication arrangement. 
“est pes ape Let the experienced Dings engineering staff help ian solving 
Plastic equipment, bulletin F-6. 297 your metal detection problems. See your nearest Dings representa- 


tive or mail the coupon for free literature. 








Process equipment, heavy 
metal 
Stainless steel 


Weldment 
Face shields, brochure S-2141 D | N G $ EL E C T R 0 N I C § ’ | N C ® 
? (subsidiary of DINGS MAGNETIC SEPARATOR C0.) 
Centrifugal | 4730 w. Electric Ave. Milwaukee 46, Wisconsin 


Feeders 
Belt gravimetric 
DINGS ELECTRONICS, INC. ED 154-2/3 


Chemical : ; (subsidiary, of DINGS MAGNETIC SEPARATOR CO.) 
Solution, dry materials, re «=». 4730 W. Electric Ave., Milwavkee 46, Wisconsin 


bulletin BIF-K7 Please rudk copy of the new Dings Electronic Metal 
Liquid Detector Bulletin B-1920-A. 


Scale ihe Name Title 
Film, polyester 4 “ 
Filter aids ......... | THIS ete: 


Bulletin B-12 ; COUPON ee adden 
Diatomacious silica | ie TODAY City. Zone___State 
Filter cloth ............ 268B, 268C a t—_<——<——._......... a RL 
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PRODUCTS INDEX ... 


Filter & Mixers 
Filters 
Centrifugal continuous 
Screw 
Solid bowl . 
if Your | Clarifiers & filters, centrifugal, 
suspended 
Filter presses 
Horizontal plate ............ 2 
Contract... % é Pressure 
ae Leaf, catalog NC-1-53 
Vacuum 5, 4081 
Continuous 
een ee fe > neers a eet 356 
veo ee ° ‘ Fire extinguishing systems 
Regular Product Requires Fittings 6 6 sy 
MANUALS 5 Fittings & flanges, welding. .. . 35-6A 
Stainless steel 153 
Tube, bulletin L-9335 414C 
Welding, catalog W-3 ....... 259 
Flakers, catalog 352 
Flocculators 
© OPERATION Flooring, concrete 
F @ SERVICE Fumaces 
@ OVERHAUL 
@ PARTS CATALOG ; Liquid level BL357, 412B 
@ TRAINING ; Non-frosting L354 
Tank 
Gasholders 
Gaskets 
Heat exchanger 
Spiral-wound 





Government 








Generators 
Inert gas, bulletin 1-10. . 
Oxygen-nitrogen ........... L358 
Steam 

Glass steel 

| Goggles, visor 

EEN 5a: piebaa's « wheres eWe 264-5b 

aR , | Granulators 

Scene : = Gratings, stainless steel .. . . 

pce ee oe 4 Gravity concentration 

a ee ee . Greases, lithium ........ 

OPI Sat Ee oa Grinding machines ........... 288b 
ces ee ea ee ; SS er L362 

Hard rubber products .......... 269 

Heat exchangers 84, 416L, 416M, 419 
Bulletin 105 .. 415 
Scraped surface, bulletin PE]. .281 

r Heat transfer media .......... 274C 

Write or Phone , Heaters, air 

as Infrared 

TECHNICAL WRITING SERVICE Unit, catalog BC-1049 

McGraw-Hill Book Company, Inc. Heating units, electric 

330 West 42nd Street 4 Hoists, skip 


New York 36, New York £ oe rery | 


; Hose, metal, flexible 
Tel: LOngacre 4-3000 Humidity conditioning, Lit. 





efficiently 





writing skill are the 


Indicators 
Dewpoint 
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Miniature, bulletin 52-1075-223.85 
Temperature 
Inserts, tube, bulletin 5 
Instrumentation 
Instruments, mechanical 
Insulation 
ee Ree 274A 
Oe 73 
(ee oe rrree 255 
Jacketing, aluminum ......... 274D 
Joints, ball, bulletin 215........ 322 
Kettles 
Kilns, rotary, bulletin A-442..... 160 
Labelers, automatic . Bass, precise dunhe 
Lead adjustment — adjust- 
Linings Drum, bulletin DL-2.301a ment while-in-opera- 
ORT SON. AGS SEs s olla 26D tion a low cost extra. 
Linkage, control, Spec. 

CA9.42B a 
Loading machines, pallet...... 417G 
Loadings systems, multi-point. . .412F 
Materials handling equipment. .417H 

Meters Conveyor weighing, 
bulletin 550-H4 
Density 


Stainless steel 


Mills . 
Attrition All pump bodies in- 


rt terchangeable in the 
BOUTS BROOD 565k scl oa oc on 2H 249f housing for easy con- 
Colloid, two stage .......... 285c vertibility. 
Grinding, bulletin 8121 
Hammer — motor, pump and 

drive mounted on a 


Ring-roll 
Roller common base. 


Unitized construction 


: Separate, interchange- 
Pisses: sble external check 
Miah ...... 34, 207g, 207h, 276A, | oe ee 
Peer ee 402 aie 
Homogenizing, catalog 402.TL352 
Laboratory 
Catalog DH-50 
Explosion-proof, catalog Hills-McCanna “U” Type Proportioning pumps combine 
DH-51 sees | precision operation with high standards of convenience and 
Portable, electric & air driven, versatility not ordinarily associated with pumps of this type. 
catalog B-108 The “U” pump is easy to install and can be converted quickly 


Proportional : : : ; 
Side-entering, catalog B-104. . and economically for changing service requirements. 


Steam and water, bulletin 369 . L336 | If you must continuously meter or proportion small volume 
Top-entering 207d flows with great accuracy, it will pay you to consider a Hills- 
Turbine & paddle types, | McCanna “U” Type Pump. Capacities range from 0.10 to 24 


‘atalog B-102 ...........207e : : 
Pape B-] Ore gph per feed, 1, 2, 3 and 4 feed units are available. 


Motors , 4148 | Write for Catalog UP-54. HILLS-McCANNACO., 2341 W. 
Bulletin B-2101 Nelson St., Chicago 18, Ill. 


Totally enclosed, bulletin 
Nozzles | 
Spray ere hy, 
D 


Waterfog 
Packaging melening and proportioning pumps 
Packaging, chemicals . . / Ale Menvledurers of 


a SAUNDERS TYPE DIAPHRAGM VALVES 
~ FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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(Right) Lawrence Self-Priming 
Pump exhausting cir during priming. 


PRODUCTS INDEX ... 


Packings, catalog TP-1053 
Panels 

Control .. 

Bulletin GEA-3856, Sec. 
780-4 

Wall, insulated metal....... 413G 
Pilot plants, glass & stainless. . . .432a 
Pipe 414E 

Ducts & fittings............ 414h 


Valves and fittings... . 


Piping ..... 
Stainless ste 


| Plastics, corrosion resistant 


masonry 


| Platforms, custom work 


Platinum, gold & silver, folders 
C-20, C-21 
Potentiometers, recording 


| Preheaters, air 
Presses, filter 


| See ee 413a 


| Presses & screens, dewatering .TL364a 


(Left) Lawrence Heavy 
Duty Self-Priming 
Chemical Pump. 


—_ 


B LAWRENCE... 





Patent Applied For 


A new type for many exacting services 


The Lawrence self-priming pump introduces a new 
feature: — specifically, a pump that operates as a positive air 
pump during priming and then as a regular centrifugal pump. 


No valves of any kind are required. After priming, it operates 





— without recirculation of the liquid — at full efficiency. 

Because dead spaces are eliminated and clear- 
ances are not close, the pump can be used for pumping liquids 
containing solids and abrasive matter in suspension. It can be 
furnished in all sizes for all classes of service: 


— water, slurry, sludge, acids and chemicals. 


LAWRENCE 

















371 MARKET STREET, LAWRENCE, MASS, 


Process equipment . . 
Liquid 
Plastics 
Processing units . 
ee BL352 
Proportioning systems, carbon 
black 
Protection guide, gasses 
TNE octave vnseens ee eh 363 
48, 137, 278A, BR360 
409H, 410A 
Catalog 54 .. 235 
Bulletin 718.1 


Centrifugal 410C, 410D, 410E 
ce, Lf a a ree 324 
Centrifugal, selt-priming ....... 296 
Verticle, bulletin V-837 TL343 
Chemical proportioning, 

bulletin 4061A 
Diaphragm 
Double suction 
Dredge 
End-section, bulletin B-2300....371c 
Flow control, bulletin 654 ...... 355 


General, bulletins B-1300, 


B-1350 (tue ee 

I cs. iver seasoned’ 422 

High temperature & pressure, 
bulletin B-1605 

Liquid, bulletin L51 

Multi-stage, bulletin B-1400....371d 


Process, bulletin 52B6615 
pe 263a 
Self-priming, bulletin 210-1 

Totally enclosed, bulletin 

G-1000 

Turbine vane, bulletin B-2205. 37le 

Vertical turbine 
Receiver-integrators 


| Recorders, electrical 


Reducers, worm 


i ae eee 409A 


Refractories 
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Regulators . . 
Pipeline 
Rings 
Packing .. 
MUON ahaa sens SN 
Weldless rolled 
Roasters 
ge ee 
Rubber, silicone . . 
Scrapers, motor .. 
Screeners, power 
Seals 
Mechanical 
Mechanical shaft .... 
Separators, centrifugal, 
bulletin 087 
Sheets and strips, steel 
Shot peening 
Solvent safety 
Space wheels, fork truck 
Spectrometers, mass, analytical, 
bulletin CEC-1800C-X]1 
Sprockets .. 
Stackers 
Stacks .. 
Starters .. 
Steels . 
Clad 
Stainless .. 
ELC 
Strainers, screen .... 
Switches 
Switchgear 
Tachometers, hand. . 
Tanks 
Lead bonded .... ne 
IE os i bus 40% Becca 24 | 
Stainless steel . - 
Tantalum 





Testing, environmental 
Thermometers, dial ........... 243 
Thermostats, rate-differential ....273 
Towers 
Absorbing, gas-liquid, bulletin 
203B 


Cooling - 
Cross-flow, bulletin CF-54... .4 
Tractor-loaders 101, 418D 
Tractor-shovels ........49A, 264-5a 
Tractors 
Gasoline . 
Wheel 
Trailers 
Plastic 3 3 
Semi-, aluminum 
Tank 
Transformers, unit substations, 
bulletins TU-13, TU-56 
Transmitters, pneumatic. . .280B, 298 
412P 





—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It's 
that easy now. | 
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| MANZEL 


can help you solve it! 


The flexibility of Manzel Chemical Feeders permits 
the accurate feeding of many different chemicals 
simultaneously — at a rate from a few drops to 
60 gallons per hour. Adjustment is easy and the 
simple Manzel design insures trouble free operation. 
Where special problems call for specially engineered 
installations, the Manzel organization has the ability 


to deliver. 











It’s Manzel, too, for Force Feed Lubricators 


Where efficient, economical operation 
depends on pressure lubrication — in 
exact amounts — accurately timed — 
Manzel Force Feed Lubricators are 


your answer. 


DIVISION OF FRONTIER INDUSTRIES, Inc. 


324 BABCOCK STREET, BUFFALO 10, NEW YORK 








VERSATILE 
— has mixed 


from clay slig 


cillin, 


ities of 75,000 


PRESSURES 
—to 400 psi 
pressures po 





FOR 
CONTINUOUS 
MIXING... 


FLOMIX 


Use Nettco Flomix to combine liquids, 
gases and liquids, and liquids and 
solids as they flow through a pipe 
line. Flomix gives you these important 
advantages: @ fast, uninterrupted 
processing, @ increased uniformity of 
product, © simplified piping layouts, 
© complete elimination of intermediate 
storage tanks and mixing vessels, and 
© reduced maintenance. 


Nettco Agitation Engineers are ready 
to discuss the application of Nettco 
Flomix to your continuous processing 
problems: for mixing, blending, react- 
ing, washing, contacting, bleaching, 
absorbing, chlorinating, clarifying. 
Send specifications for engineered 
recommendations to New England Tank 
& Tower Co., 87 Tileston Street, Everett 
49, Massachusetts. 


NEERED AGITATION 





| 
| 
| 





PRODUCTS INDEX ... 
Traps, steam 23 
Catalog 93 .. 
Truck operation 
Fork 
Industrial .. 
Trucks 
Fork 


Condenser 
Flow, bulletin FT-101 
Heat exchanger, bkIt. CEC-54. .257 
Nickel 
Rotary steam 
Stainless steel 
Steel 
Tubing 
Metallic, flexible . 
Stainless steel 
Flexible, bulletin STC-1. . 
ee 
tL 5 ae oa 8] 
Mechanical drive, bulletin 
oN) ie 250-1 
TV Gamera BDOX.........6.6.: 280A 


Air control ... 

Blast gates 

Check 

Diaphragm 

Control, bulletin CV53 
PD oc tive os See 

Dry plug, steel 

Grooved end 

Jacketed, bulletin 

Lead & lead lined. 

Lubricated 

Monel & nickel 

Porcelain 

Safety relief ... 

Solenoid 

Steel, catalog 20... 

Thermostat 
Vessels, processing 
ae 264-5e 
Waste treatment, industrial... . . 419] 
Watches, stop, electric 
Water conditioning 
Water treatment 
Water wells ........ 
Wheels, grinding 
Wheels & sprockets, traction... . .7 
Wire mesh 
Wires, thermocouple & extension, 

bulletin 31-E ...... 
X-ray units, portable ......... 280C 


Services 


Design & construction 
Engineering & construction 


Nitric acid plants 
Process plants, ammonia, bul- 
tn a Ee 12 
Process plants & equipment. . . .2 
Sulfuric acid plants 
Engineering & design......... M33 
Storage, bulk liquid 
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Flashback___ 


To make sure that you don’t miss | 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The index below repeats the edi- 
torial listings only on chemi- 
cals, equipment and services fea- 
tured last month in New Equip- 
ment and New Products. Use the 
postcard (p. 427) for more infor- 
mation on any item. 





Chemicals 
Acetoacet-m-xylidide 
Barrier creams 
Calcium carbonate 
Cleaner, colloidal boiler 
Compounds, metal repair 
Depressants, blood pressure 
Detergents, textile 
Ink, skid-resistant 
Magnesia, waterproof 
Paints 

Jelly 
Palm oil substitute 
Rubber accelerators 
Silicones 
Synthetic gel 
Textile whiteners ............ 158D 
Ultraviolet absorbers 


Equipment 

Acid wagons 

Alloys 
Aluminum 
Titanium 


302C 


PTV ECUPRT LATS: 
iiinecdies oa apilan Se 
Sa es 300F 
Boetteries, st0mage s.... 0665663 298B 
Bearing compounds .......... 298F 
Bricks, ceramic 292A 
Catalytic mufflers 298D 


Containers 
Corrugated 
Shipping 
Conveyors, bucket 
Detectors 
Gas, portable 
Radiation 
ce ga RE Sate ae ee Ee 


302A 
302D 
302B 


300D 
300F 
294E 





Dryers 
re 
Vacuum 

MINE W524. aN dinn ee $0 140M 294A 

Filters 288A 

Floodlights, portable ......... 298A 

Goggles, chemical. .......+-+. 294D 

Scena hat S's y 296C 

Insulation, pipe fitting........292C 

Meter testing stations 300B 

Packings, solvent resistant 298E 

Plates, nickel-clad 292E | 

Respirators 294C 

Rings O-, weld backing 298C 


296A | 
296B 





Seals, instrument diaphragm. . . .300C 
Trailers, auxiliary . 


Tubes, flow 
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Intimate contact-- 
between gas and liquid 
Results in-- 

high mass transfer rates 
efficient scrubbing action. 


Compact, efficient equipment, 
job-engineered to your 
plant and process. 


A Typical Peabody 
Absorbing Tower: 


Dimensions: 
5'6” diameter by 15’ high. 


Capacity: 
95 gpm of neutral sulphite liquor. 


Sulphurous acid and sulphite liquor may be 
produced in the same tower simultaneously. 


For fast, dependable 
and efficient solutions 
to probiems involving 
gas-liquid contact, 
look to Peabody. 
Bulletin 203B. 


PEABODY 


ENGINEERING CORPORATION 


BO FIFIH AVENUE + NEW YORK N 


OFFICES IN PRINCIPAL CITIES 


PEABODY LIMITED * LONDON, S.W. 1, ENGLAND 
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© tor 


YourGuide to Technical Literature Now Available 


ero: For More Information... Contents of This Issue... 


Eee eS eemeeve Noten of tho You can get—and get fast—more Chemicals and materials ..... 404 
information on any publication listed Construction materials ...... 412 
in this guide by using the Reader Electrical equipment ........ 414 


Service postcard inside the back Handling and packaging..... 416 
cover. Simply circle the item’s code Heating and cooling......+. 416 
j Instruments and controls. ... . 411 


number on the postcard, fill in your jechanical equipment .....+ 415 
name and address, then mail to us. Pipe, fittings, valves ........ 414 
Ask for as many as you need. An- process equipment ......... 407 
items have been categorized and al- swers come to you direct from the Processes and services....... $19 
companies putting out the literature. Pumps, blowers, compressors... 409 


a 





. e ® 

Guide to Technical Literature = “ete 
new Folder describing Toranil, a de- 
yn aod alcium lignosulfonate. Covers 
- > physical & chemical characteristics, 
Want to build up your files and keep them up-to-date? together with a list of present uses & 

; suggested applications. 
404L Lake States Yeast Corp. 





This comprehensive guide to available literature will help you 
Catalysts Manufactures to specifica- 


do just that. They’re yours—free—for the asking. tion dozens of catalysts for numerous 
. different and complex manufacturing 


processes—-hydroforming, alkylation, 
dehydrogenation, cyclization, dehy- 
dration, isomerization, etc. 
Acrylonttrile...... Reactions of acrylo- 12 Harshaw Chem. Co. 
nitrile and its major uses are de- 
° scribed. Includes properties, constant- Bulletin designed 
Chemicals boiling mixtures, specifications, and 0 (present in quick reference form a 
shipping information. Technical Bul- list ng of typical industrial applica- 
letin No, F-8381. wane, & —, So = Ret 
404F Carbide & Carbon Chem. Co. reactive chemical products derive 
from redwood bark. No. C-28-6. 
Alcohol, Ethyl Features ethyl alcohol 404M Pacific Lumber Co, 
“rystal- of the highest quality, surpassing all . 
wee ag ag hn + gt Federal & canescens specifications »-(o-Chloroanilino) Propionitrile 
acetoacetate in chemical reactivity. for purity. Catalog covers complete Soluble in ethanol, ether, acetone, 
Covers data on physical properties, line of solvents, intermediates, resins. eS rg ee ole oe 
physiological properties, applications, No. SC :53-18. pes 2 gg ogg a a lontien “eke 
etc. 4 p. No. F-825 on helt Chem. Corp. nitrogen atom, forms salts. 
404A Cc “arbide rg ‘Carbon Chem. Co. 14-5e ° * "Monsanto Chem. Co. 

















n-Alkenes Company epee we 
Acid, b-Benzoyl Acrylic Phenyl pilot plant production of a series o ) Vo e efficie of 
group & carboxyl group at opposite ee ae, Fae gn ae. neraek Te gg? one oo 
ends... the keto group & double bond ates — e — setatled i hae space now wasted on foam, cut the 
in the middle—four points of reac- te get or ap | O No. H ae nforma-~ processing time, eliminate waste & fire 
tivity for your own exploration. Data esi on in Bulletin No. . . &c hazard of overflowing foam, etc. 
in Technical Bulletin [-6. : 404H rmour 0. Offers complete details. 
4048 National Aniline Div. ‘sani ee Game “ar , Ries R343 Dow Corning Corp. 
y ry um Sulfonate : 
Acid, Fumaric Data on use in coat- pertinent data on availability; solu- trans-1,2-Dibenzoyl Ethylene With 
ings & polyester resins. Covers such bility in water, organic solvents, acids, its reactive double bond & its two car- 
subjects as chemical reactions, fuma- alkalies, salts and electrolytes; sur- bonyl & phenyl groups, diketone mole- 
ric acid in drying oils, in tall oil var- face tension; stability in acids, al- cule should be widely useful in com- 
nishes, in steam-set inks, & in poly- kalies, salts, etc. pounding resins, pharmaceuticals, ete. 
ester resins. Bulletin O-115. 4041 Petrochemicals Co. Technical Bulletin 1-3. 
14-5h Monsanto Chem, Co. 404N Nationa! Aniline Div. 
5 ; aa Alkyl Sodium Compounds Alkyl sodi- . 
AO ue leds. located Ot eit um compounds—such as amylsodium Di1-tert-Butyl-p-Cresol _ - Toxicolog- 
+ Mag 0 AER So Seapantion and phenylsodium—offer many versa- ical information, descriptions of chem- 
make it ideal for alkyd resins, rosin tile applications. Describes properties, ical reactions, etc. on product proven 
adducts, polyesters. Offers full details pyparation, typical renetions, etc. in ag ott d meg nee elgg Pose 
1 f new, detailed Fact Sheet. & hydrocarbon materials. Technical 
in Technical pullete No. 46 4043 Ethy] Corp. Bulletin No. C-4-115. 
has. Pfizer & Co, 4040 


, Oxalic Long recognized for its Aluminum Chloride, Anhydrous......Of- 

consistently high” curler. “ clear, fers 4 sizes for almost every process- ie ee | 

colorless product which assays a mini- ing need: fine grind ; extra fine grind ; Tito enitemioat te tek wee 

mum of 99.2%  CeHeO. 2H20. In coarse grind; coarse screened. Details ll insulati aie ; ten Sone 

sonrec & Gan Gadel Tate be weet in Data Sheet. Bulletin 100 covers er” taeeteia ate ‘aan ane a 

every need. Data & samples, products and geryieee, Justrated Bulletin No. C-4- 19 rn ’ 
4040 General Chem. Div. 5! looker Electrochem. Co. 494p Koppers Co. 


Acids, Fatty High-purity Hystrene Benthal Used in production of short emulsifiers Company line of emulsi- 
hard saturated fatty acids are now and medium oil alkyd resins to con- fiers improves formulas for self-polish- 
supplied in labor-saving palletized trol viscosity. Acts as molecular chain ing waxes. Industrial applications de- 
units of forty bags each. New Folder stopper. Improves resin durability, scribed in “A Guide to Formulation 
lists complete specifications & de- alkali and water resistance and film of Industrial Emulsions with Atlas 
scribes new shipping method gloss. New Bulletin. Surfactants.” 

404D elias Powder Co, 14-5b Monsanto Chem. Co. 494q Atlas Powder Co. 


























Koppers Co. 























Acrylonitrile Furnishes a 44-by-34 Benzenes, Chlorinated Offers a new, 5 Furnishes descriptive booklet, 
inch comprehensive wall chart whi 6 p. Technical Handbook describing “Esters by Glyco,” containing applica- 
shows chemical methods for convert- chlorinated benzenes. Includes deriva- tion & property information on a wide 
ing acrylonitrile into more than 100 tive charts, end uses, property and range of products. Data on mono- 
derivatives. Literature summary of solubility tables and toxicity and glycerides, glycol and _  polyglycol 
potential uses for derivatives. handling precautions. esters, etc. 

404E Monsanto Chem. Co. h Dow Chem. Co. 404R Glyco Products Co. 
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Flavors 20 p. illustrated Flavor Cat- [ 4 7 VV [ A l N S 


alog fully describes more than 30 sep- 
arate flavor groups embracing a total 
of over 700 different flavors. Distri- 
bution limited to those who buy in 


wholesale quantities. | then t a 
405A Fritzsche Bros. 


Fumaryl Chloride Interesting molec- | 
ular structure with a reactive double 
bond & 2 acyl halide groups that | 
should be a versatile building block in 


organic syntheses. Information in 


Technical Bulletin 1-7. 
405B National Aniline Div. p 
Furfural Petroleum refiners, resin | 


makers, chemical producers, abrasive 


wheel manufacturers rely on furfural 
for performance. ..uniform craig J geet 
low cost...unfailing availability. Uses 

in Bulletin 204. 


407 Quaker Oats Co. 











Glycerine. .....Numerous properties make 
{t preferable for toilet preparation. 
Safe for use in pharmaceuticals. Of- 
fers complete information in detailed 
booklet, ‘“Why Glycerine for Drugs 
and Cosmetics?” 

78 Glycerine Producers’ Assoc. 


When crystalline or powdered chemicals 
become caked or agglomerated due to atmospheri¢ 
conditions or pack down in shipment, it is 





Glycol Dibenzoate Esters Announces Hy + 
a new series of sivycol Gibensoate necessary to restore them to their original form 


esters, each with special properties . + dt 

that may improve your product or without grinding the crystals to dust. A Prater 

processing. Offers experimental sam- — : 

ples & technical information. power screener is ideal for smoothing out such 
405C Tennessee Products & Chem. | materials because its action is gentle enough to 





Intermediates Company furnishes de- z >, aT) ta: : 
tailed information on monomethylam- | f : cause no grinding or attrition which would destrow 
ine, dimethylamine, trimethylamine i) ; * 
This versatile trio represents the _ the crystalline structure. 
most economical source of the amine ; Be . : 
group. Technical Data Sheet. 


405D Commercial Solvents Corp. , > How do you want your raw chemicals? 

Isopropylamine The lowest molecular 7 oh 
weight alkyl amine which can be sup- 
plied , aanyerous form ta the : : 
se speci ass > containers. . 
Detailed gla ialoreation "aa i F i like this eee 
samples available on request. yt 

405E Sharples Chem. 











Lubricants, Anti-Corrosion......Pulletin . ’ Full size crystals practically free of 
designed to offer a detailed list of i” i s 
correct lubricants for many _ specific 
applications within a wide range of 
industries. under all types of operat- 
ing conditions. No. BK-20. 

405F Keystone Lubricating Co. 





floury dust and ready for mechanical 


mixing or solution. 





Lubricants, Synthetic Ucon synthetic 
lubricants increase efficiency of power 
recovery engines...because of resist- 
ance to sludgineg & carbonization. 
Technical Bulletins on industrial ap- 


plications. y, oie : dusty fractured crystals — 
405G Carbide & Carbon Chem, Co. a . ’ ° es 
: no longer resembling the original product, 
Methanol......Presents a detailed, 16 p. i ixi ifficult an lution 
Booklet on synthetic methanol. Val- making dry mixing difficult a d solutio 


uable information on uses, physical Pid almost impossible. 
properties, shipping data, specifica- » 
Book ant Coamaan-hetting mixtures. a Prater power screeners offer a good sound 
OOKIe “ J ° * 
405H Carbide & Carbon Chem. Co. ; ‘ solution to this troublesome problem, and 


Methyl! Glucoside A new cyclic polyol Ps: . are used by processors throughout 
—white, crystalline, and non-hygro- the world. 
scopic. It is now available in 100 
pound, multiwall paper bags. Com- 
pany makes available technical litera- 
ture and samples upon request. 

4051 Corn Products Refining Co. 


or like this... 

















N-Methylcyclohexylamine Technical 
Water-white liquid with a _ specific 
gravity of 0.86 at 20°C. It is soluble 
in both alcohol & ether but only 
slightly soluble in water. Offers com- 
plete information. 

4053 E. *t. du Pont de Nemours. 





e-Nitrobenzenesulfenyl Chloride......Sol- 
uble in benzene, acetic acid, & 
chloroform; slightly soluble in ether 
& carbon tetrachloride. In general, 
it undergoes reactions similar to acid 
chlorides. Data Sheet. 

14-54 Monsanto Chem. Co. 





Nitrogen Fertilizer Solutions 60 p. 
covers nitrogen fertilizer solutions for 
direct application. Includes advan- 
tages & characteristics of nitrogen 
solutions, recommended crop applica- 
tions, etc. Illustrated. 

405K Allied Chem. & Dye Corp. | 


1536 So. 55th Court 
Chicago 50, Ill. 
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LITERATURE 





Oils, Essential Company furnishes 
their latest 36 p. Catalog covering 
product listings, descriptive informa- 
tion, latest prices of oils, oleoresins, 
aromatic chemicals & specialties & 
certified colors. 

406A Dodge & Olcott. 





Phenyls & Biphenyls, Chlorinated 
Acting as an extreme pressure lubri- 
cant base...Aroclors possess many 
advantages: stability; nonvolatile; 
nonoxidizing; etc. Complete data on 
uses covered in Bulletin P-128. 

14-6f Monsanto Chem. Co. 





Pigments, Iron Oxide Reduce grind- 
ing and dipersing time in paints and 
allied products as much as 75%. 
Physical and chemical specifications 
and a list of suggested applications. 
VVF Tech Report. 

331 Cc. K. Williams & Co. 





Plasticizers Presents completely re- 
vised Bulietin which covers sections 
on chemical and physical properties, 
specifications, resin compatibility and 
performance characteristics. Santi- 

cizer 141—Bulletin O-89. 

14-5¢ ’ Monsanto Chem, Co. 





Potassium Cyanide...... Data on a new 
form of potassium cyanide, known as 
CyaNodes. ‘Formed by cast process— 
are dust-frev, sulfur-free, non-flaking. 
High in purity, dissolve very quickly, 
and safer to handle. 

406B Kraft Chem. Co. 





Powders, Diatomite Celite inert di- 
atomite poyders provide more potent 
insecticide «lusjs at low cost. Covers 
details of #dvantages and properties 
of insecticide carriers, in fully illus- 


trated, 4 p. Folder. 
406C Johns-Manville. 





Preservatives..,...Offer many advan- 
tages: high effectiveness against 
molds and bacteria; extremely low 


FOR VERTICALLY FIRED PETROLEUM HEATERS ONLY [iMMmnaiiRaieee Nineties 


406D Heyden Chem, Corp. 


the N é W NATIONAL AIROIL | Pre*echnical is iiost effective commercial 


preservative yet developed for con- 





| trolling rot and mildew in textile and 
related fields. Booklet on Milmer 1 
offers full details 


14-5a Monsanto Chem. Co. 





Propylene Oxide Features usage in 


Pitch-Oil-Gas Tandem Combustion Units 
the production of petroleum de-emulsi- 


Exclusively for vertical firing, the new National Airoil VERTICAL Tandem fiers and textile lubricants. Also an 
effective stabilizer in formulation of 


Block Units retain all the features of our regular, well known Tandem products from resins that contain 
i , i i H a H chlorine. Full data in F-8485. 
Units tae plus: special, pre-cast refractory shapes for easier, cost saving 148 Garbiée & Carbon Chem. Co. 
installation and maintenance; secondary air inlet louvres for positive 
. H H Resins......New, 36 p. Technical Booklet 
control of flame pattern; and, all steel duplex detaching gear which en- includes a wide range of data relative 
ables swift, simple burner changeover. to the use of Vinsol resin as a low. 
VERTICAL Tandem Units hold air in the combustion zone until fuel and cther tyne adhesives, Covers prop- 
. H ‘ £ oom af erties and modifications, 
heated air are thoroughly mixed. This means that ignition takes place seek ercules Powder Co. 
in a hot zone; the result: high fuel economy through more rapid com- 
. : +e * ' Resins, Para-Coumarone-Indene 
bustion with a minimum of excess air. NATIONAL AIROIL'S patented viles complete information on 
Tandem Combustion Blocks allow secondary air to be easily and ac- | of Piccoumaron resins Included are 
j ; ; 2 ant tall: : “ roper- 
curately controlled. By adjusting air control louvres, flame can be shaped ay "Shweleal ‘properties, “Solubility, 
to radiate heat uniformly without tube impingement compatibilities, ete. 
a . ; | 406F Pennsylvania Industrial Chem 
The VERTICAL Tandem Unit is always fired with NATIONAL AIROIL 
: : H H 1 . Resins, Polystyrene Cation Exchange 
Combination Oil and Gas Burners . . . has a high turndown ratio with | 7 Sica te dalek the dhavactoristion 
a steady flame .. . maintains required flame temperature using either eS one on “ee of polystyrene cation 
° 5 ’ 4 vit Prat Fe > 4 
fuel oil or gas. With the TANDEM UNIT'S clean flame, a cold furnace covers Weapaclty partrtaiee, “ealt 
can be brought to full capacity in a short time. POO ty Ee 
‘Many, many more hours on stream, withou: shutdown". . . yes, YOU ——— 
® . : : coms Resins, Sorbitol Sorbitol provides 
will realize higher profits from YOUR heaters when National Airoil specie edvantases of quality and 
VERTICAL Tandem Units are specified. Our new literature is yours for economy in the formulation of certain 
th kin resins used in protective finishes. De- 
e@ asking. scriptive booklet includes physical 


characteristics. 
NATIONAL AIROIL BURNER CO., INC. pea camiemnemesions 
ete By my Seniion > 
CHEMICAL-PETROLEUM DIVISION | of controlling, by delonigation, unde- 


1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. sirable di- or tri-valent metal ions in 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas — solution. Offers literature and 
ample. 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT  *°°! ae a. Se. 
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Sodium, Metallic May be employed 
as a molten liquid...as bricks...as 
a dispersion in an inert hydrocarbon | 
...Or aS a coating on free flowing 
inert solid particles. Booklets offer 
complete information. 

86 U. S. Industrial Chem. Co. 





Sorbitol Offers detailed 21 p. Booklet 
which covers the characteristics and 
properties of sorbitol of interest to 
food processors and shows under what 
conditions sorbitol can be used most 
advantageously. | 

407A Atlas Powder Co 





Spheres, Phenolic Kesin Offers tech- 
nical performance data on Microbal- 
loons...a new method of reducing | 
evaporation of crude oil in cone-roof | 
tanks. Covers properties & methods | 
of installation. Illustrated. | 

407B Bakelite Co. 





Styrene Monamer Lists products ob- 
tained from this basic chemical, & 
their applications. Include synthetic 
rubber, polystyrene, styrene butadiene 
latices, polyester resins, etc. 23 p. 
No. C-4-198. 

407C Koppers Co. 





Styrene Monomer ..... . Company also 
makes available supplemental infor- 
mation of a more detailed technical 
nature—such as chemical reactions, 
methods of handling and analysis. 
Technical Bulletin No. C-4-119. 

D Koppers Co. 





407 





Surface Active Agents 
application and handling of Aerosol | 
has been prepared as a guide to effi- 
cient and economical use of these | 
powerful surface active agents. Pre- 
sents complete information. 

407E American Cyanamid Co. 





Surface Active Agents Technical 
Bulletin on Surfynols—a new class of 
nonionic surface active agents. Sug- | 
gested uses: low foam detergent for- 


mulations—anti-gelling agents—vis- 
cosity depressants-——etc | 
407F Air Reduction Chem. Co. | 


Urea......Wide variety of uses makes it | 





one of the world’s most basic and ver- 


satile chemicals. Folder covers de- @ 
tails on Grace crystal urea for in- | 
dustry — description, solubility in 
water, applications, etc. 
407G Grace Chem. Co. 


Zine Dust......Zinc dust as a reducing 
agent offers valuable advantages: | . P ’ 
original cost lower than most com- Petroleum refiners, resin makers, chemical 


monly used agents ; works in alkaline producers, and abrasive wheel manufacturers 





& acidic solutions of varying pH; etc. . . : 
Furnishes half-pint sample rely on QO furfural for performance, uniform 


407K Federated Metals Div. | purity, low cost, and unfailing availability. 


Over 40 petroleum refineries in many parts 
of the world use this highly selective solvent 


Process Equipment for refining lube oil and other petroleum frac- 


tions. Resin manufacturers enjoy the benefits 
of long flow properties in modifying phenolic 
resins; chemical manufacturers find it an 
Scitiaiiia tic aceite Cemeens a economical raw material for making pharma- 
vides engineering knowledge, fabri- | ceuticals, lysine, and nylon intermediates. 
ee a ee ee fag Abrasive wheel manufacturers use its solvent 
aD L any capac f, or an | . . . . . 
pressure. temperature or” reaction. ® and wetting action In softening phenolic resin 
- Full details in Catalog Zeus - c binder, and then react it with the resin to 
: A aihedair a Ate Md aes , oo form hard dense wheels. 
: ent aie “ = urfury! Aicoho ‘ P 
a eee Bt voy _ Tetrohydroturtury! Alcohol What others have accomplished with fur- 
2 & ne i 
fraction of the time previously taken Fur-Ag? 5 tn fural can be equaled or surpassed. Post 
One blender replaces methods which ie rf ourself 
required a separate drum for every Puratit® Ligneceliviese y 
mix. Full details in Catalog 12. 
105 Patterson-Kelley Co. 


Cleaners, Air, Oil Bath......Announces a Write for a copy of Bulletin 204 vshich describes the uses of Furfural. 
new low resistance type Cycoil oil 
bath air cleaner for engines using 
turbo-chargers or pressure blowers for 
scavenging. Offers complete informa- | 
tion in Bulletin 160-A. The Quaker Qals (mpany 


4071 American Air Filter Co. | 








335U The Merchandise Mart, Chicago 54, Illinois 
Room 535U, 120 Wall St., New York 5, N. Y. 
Room 435U, P. O. Box 4376, Portland 8, Oregon 


in the United Kingdom: imperial Chemical industrivs Ltd., 
Billingham, England 





cleaner features completely dust-free 
cleaning in a wide range of applica- 
tions. Includes information on nu- In Europe: Quaker Oats-Graanproducten N, V,, 
merous uses, operating advantages, . Rotterdam, The Netherlands; 
special design features, etc Quoker Oots (France) S. A., 3, Rue Pillet- Will, Paris IX, France 
4 Vacu-Blast Co. in Australia: Swift & Company, Pty., Ltd., Sydney 
in Japan: F. Kanematsy & Co., lid., Tokyo 


Cleaners, Blast......New, low-cost blast ) | | ) | 
J VU | 
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Cleaning Accessories, Blast Informa- 
tive and illustrated Bulletin fully de- 
ascribes accessories and supplies for 
blast cleaning. Covers nozzles, hel- 
mets, hose, gloves, sleeves, aprons, 
leggings, etc. No. 300C. 

408A Pangborn Corp. 


Dust Recovery......New profits in terms 
of valuable dust that can be returned 
to production rather than wasted in 
the air. Makes available an inform- 
ative Brochure which describes 3 sys- 
tems of industrial dust recovery. 


27la Buell Engrg. Co. 





Cleaning, Biast, Airless......20 p. Bul- 
letin describes the RF Rotoblast, 
shows its applications in various types 
of equipment, lists typical products 
cleaned & various finishes that can 
be secured. No, 214. 


408B Pangborn Corp. 


Evaporators, Turba-Film Evapora- 
tors give rapid one-pass evaporation 
pe liguids, slurries and gases 

pecially heat-sensitive substances 

o.) * ae by continuous process. Bro- 
chure containes complete information. 
odney Hunt Mach. Co. 





Columns, Fractionating......Offer un- 
usual advantages in solving frac- 
tlonating & absorption problems. No 
corrosion, no contamination. In 4” & 
6” sizes with any number of plates. 
Full details covered in Data Sheet. 

Te Corning Glass Wks. 


Filters, Pressure Leaf For flow rates 
two to five times greater than cloth 
covered presses; positive removal of 
all suspended solids to desired degree 
of my FF etc. Details in illustrated 
Catalog NC-1-53. 

Niagara Filters Div. 


Agitation specialists show 
how their services can help you at- 
tain the desired goal in process agita- 
tion—highest efficiency at lowest out- 
lay cost. Covers mixer line in 
illustrated Catalog B-105. 

Ol Mixing Equipment Co. 





Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop a 
complete technical description of 
agitation required for your process, 
quickly & easily. No. B-107. 

h Mixing Equipment Co. 





x Fully illustrated & detailed 
Bulletin features valuable information 
on the company line of open & closed 
tanks, top-entering mixers, side-enter- 
ing agitators, filters, transfer pumps, 
etc. No. C-65 

408L Alsop Engrg. Co. 





Orushers, Mud Hog Traveling breaker 
plate non-plug crushers for reducing 
all types of wet, sticky materials. 
Covers general specifications, sizes, 
capacities, horsepower and weights, 
in illustrated Bulletin 864. 

4080 Jeffrey Mfg. Co. 


Filters, Vacuum......Designed for mod- 
ern sludge dewatering requirements. 
Provide valuable features: non-clog- 
ging; permanent filter media; con- 
stant output; low operating cost. De- 
tails in illustrated Bulletin 102. 


4081 Komline-Sanderson Engrg. Corp. 


Mixers, Laboratory Laboratory mix- 

electric driven, direct 

variable speed and geared 

Air motor driven models also 

available. Offers complete details in 
Bulletin DH-50. 

20%a Mixing Equipment Co. 





Demineralizers......Valuable data on ad- 
vantages & types of demineralizers, 
applications of demineralizing, prin- 
ciples of demineralization, ion ex- 
change resins, etc in completely 
nee Bulletin WC-111. 

Graver Water Conditioning. 


kers Produce granular or flaked 
materiai from caustic soda, asphalt, 
DDT, benzine, etc. Offer continuous 
operation <i. large capacity . 
product free of lumps. Full informa- 
tion in illustrated Catalog No. 352. 
89 Blaw-Knox Co. 


Mixers, Portable Use in industry re- 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, ange 97 ta specifications, 
etc. 28 p. No. B-10 

207b Mixing Equipment Co. 





Dises, Rupture......For low pressure and 

ae corrosive applications. Offers 

ag details on construction, op- 

orat on trance, ranges, manufac- 

turing tolerance \ anes of materials, 
ete. Catalog 77- 

408K Black, Sivalls & Bryson. 


Gas-Liquid Contact Equipment 
on space, time, money with gas-liquid 
contact equipment. Intimate contact 
between gas and liquid results in high 
mass transfer rates— efficient scru 
bing action. Bulletin 203B. 

403 Peabody Engrg. Corp. 


Mixers, Proportional Automatically 


mix gaseous fuels with air or oxygen 

in proper ratio at all times regardless 

of whether burners are on hich or low 

fire. Full details in 4 p. 

Bulletin L, 
08M 


illustrated 


Eclipse Fuel Engrg. Co. 





Work continuously, auto- 
matically, economically, extracting 
vaporous moistures from instrument 
air...reducing dewpoint in alr lines 
to as low as -—-100°F. Covers their 
operation and usage 

Pittsburgh Lectrodryer Corp. 


Generators, Inert Gas......Generators 
help meet purging or blanketing prob- 
lems. Complete with the latest fire 
checks and safety devices. Company 
makes available full details and tech- 
nical information in Bulletin 74-10. 

54 Cc. M. Kemp Mfg. Co. 


Mixers, Side Entering Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of in- 
stallation, etc. in completely illus- 
trated Catalog B-104. 


207¢ Mixing Equipment Co. 





Drying, Vacuum Company offers in- 
formative brochure, “Vacuum Dry- 
ing,” which contains valuable data on 
techniques of moisture removal from 
chemicals, pharmaceuticals and other 
industrial products. 

289 F. J. Stokes Mach. Co. 


Granulators In a range of four sizes 
. » provide many unique features. 
Include all steel construction, double 
supported, ruggedly mounted, hard- 
ened rotor, absolutely no flyback of 
materials, etc. Illustrated. 
4084 Alsteele Engrg. Wks. 


Mixers, Top Entering Makes avail- 
able pertinent information on top- 
entering mixers (propeller type)... 
for closed tanks, pressure and vacuum 
...for open and loose-covered tanks. 
Catalog B-103. 

07d Mixing Equipment Co. 





Dust Collectors .. Incorporate tried-&- 
proven principles of reverse-air-jet 
dust filtering . & specifically de- 
signed to increase dust collector effi- 
clency particularly in handling heavy 
dust loads. Illustrated. 

408K Turner & Haws Energ. Co. 


Homogenizers Four ways homogen- 
izers made better emulsions & dis- 
persions: make them uniformly finer; 
disperse them evenly ; prevent separa- 
ration; save processing time & money. 
Bulletin provides full information. 

285a Manton-Gaulin Mfg. Co. 


Mixers, Top Entering Tilustrated and 
detailed 32 p. Catalog includes advan- 
vantages, typical installations, me- 
chanical description, construction in- 
formation, dimensions and selection 
tables, etc. No. R-102. 

20%e Mixing Equipment Co. 





Dust Control. Describes most direct 
method for determining the scope of 
your dust problem & your dust control 
equipment needs in new manual, “A 
Simplified Test Method for Dust Con- 
trol Determination.” 


R32 Dustex Corp. 


Kettles Corrosion-resistant kettles 
meet every processing need. They are 
practical, easy to clean and keep 
clean, meet all sanitary regulations 
and are available in sizes up to 600 
gallon capacity. Offers Bulletins. 

BK354 Lee Metal Products Co. 


Presses, Continuous Company line of 
continuous presses are provided in 
three sizes...and are the most effi- 
cient method of extracting excess 
moisture from semi-solids...at lowest 
possible cost. Full data. 

TL364a Davenport Mach. & Foundry. 





.A Dustube installation 
features dust control that is more 
eflicient, less costly, and better engi- 
neered to your specific requirements 
Offers complete data on these advan- 
tages in Catalog %72. 

American Wheelabrator. 


Dust Control. 


Kilns, Rotary......Every part is pre- 
cision designed, precision built to give 
you maximum protection § against 
mechanical troubles of all kinds. 
Covers application data in illustrated 
28 p. Bulletin A-442. 

160 Vulcan Iron Wks. 


Presses, Filter Data on numerous 
features: low first cost; low operating 
cost; long service life...high resale 
value; operate to 1000 psi at high or 
low temperatures; etc. Offers full de- 
tails in Catalog 52. 

413 T. Shriver & Co. 





Dust Control... Includes technical dis- 
cussions & drawings of a variety of 
cupola dust control systems—among 
them being washing, dry suction cy- 
clone, combination gas conditioner & 
suction bag. Bulletin No. 3. 

4080 Mechanical Industries. 


Mills Help solve grinding, crushing 
& separating problems. Company line 
of “proved-in-service” machines offers 
a better product...faster production 

.& lower costs. Details in descrip- 
tive literature 

56a Williams Patent Crusher. 


Presses, Filter Feature valuable ad- 
vantages—flexibility. ..superior er- 
formance...economy. Includes data 
on types, operation, materials of ca 
struction, applications, accessories, in- 
stallations, etc. 44 p. 
N D. R. Sperry & Co. 





Dust Control .Manufacturer cf blast 
cleaning and dust control equipment 
issues a 24 p. illustrated Bulletin 
covering entire company line of equip- 
ment and accessories. Features sim- 
plified index. No. 1210 

408H Pangborn Corp. 


Mixers. Homo-Mixer is built & op- 
erates on an entirely new principle. 
Draws only from the bottom of the 
tank with no vortex. Contains com- 
plete information on features & per- 
formance in Catalog 402. 

TL352 Admiral Tool & Die Co. 


Process Equipment Custom engi- 
neered equipment for petroleum re- 
fineries...cherical & power plants. 
Included are stills & towers, heat 
exchangers, reactors, ofl chillers, etc. 
Illustrated Bulletin E-1 

4080 Henry Vogt Mach. Ce. 





Dust Control Pioneers and leaders in 
industrial dust control for all process 
operations—crushing, screening, mill- 
ing, grinding, blending, mixing, dry- 
ing, etc. Full data on flat bag dust 
filters in Bulletin 9% 

W. W. Sly Mfg. Co. 


Mixers......Jet mixers feature faster, 
more thorough mixing. Offers fully 
illustrated Bulletin covering data on 
the theory of operation, interchange- 
able rotors, production capacities, 
applications, etc. 

408K Hermans Mach. Co. 


Processing Equipment, Liquid 
a complete line of filters. 
tanks. and pumps designed and manu- 
factured to exacting standards and 
of the finest materials. Details in 
$2 p. illustrated Bulletin G-553. 
8P Alsop Engrg. Corp. 





408 
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Propellers Data on smooth, vibra- 
tionless propellers for stirring, mix- 
ing, aerating, pumping, etc. Balanced 
to avoid whip and strain on shafts. 
Available in a wide variety of metals, 
and in sizes up to 60 inches. 

BL352 Michigan Wheel Co. 





Reformers Offer dependable, flexible 
cost-reducing solution for the problem 
of producing a gas that is inter- 
changeable with manufactured or 
natural gas. Complete details in illus- 
trated Bulletin E-30. 

409A Koppers Co. 





Separator - Concentrator Parallel 
Drive DH-2 Nozljector offers both... 
efficient use of power input up to 50 
horsepower...plus over 50% greater 
capacity In the same size centrifuge. 
Details in Bulletin 1276 ‘ . 

131 Sharples Corp. > ’ ee he ee ek 





Separators, Centrifugal Extremely 
efficient operation assures finer sepa- 
ration of fine material from coarse 
material. Increased output with lower 
power cost. In sizes 3 to 16 feet in 
diameter. Builetin 087. 

288a Sturtevant Mill Co. 





Shot Peening Shows possibilities of 
shot peening for the manufacture of 
flexing parts under stress. Covers 
factors responsible for successful shot 
peening & methods of assuring these 
factors. Bulletin 2144. 

409B Pangborn Corp. 








Vessels, Processing Illustrates and 
describes the different operations and Wid f d iti 
con ons for whic ese vessels are 
made, and describes the 4 different | e range 0 pressures an capaci 1es 
ways in which company operates, in | 
fully detatled Folder. 

4090 Bethlehem Foundry & Mach. 


Wiech Ggnties New ss cuaiog «= GG «ew opportunities for economy 


describes reinforced resinoid line of 





grinding wheels. Included are typical 
application photos, tables of wheel 


| a PPP PLP OP LP A 
mee TC with R-C Srna COMPRESSORS 
D } i it a a a tid 


409 Norton Co. 





Pumps, Blowers, The 10 sizes now available in the new Roots-Connersville 
Compressors SPIRAXIAL COMPRESSORS provide a capacity range from 700 
cfm to 5,000 cfm, with pressures from 15 psi to 30 psi, in 
single-stage units. Where greater air volumes are required, 
move ssan-geu or alt atte tee eae multi-stage installations are completely practical. The result 
Senate p mad cti tate" teineee is that the amazing efficiency and economy of this latest R-C 
SS eS et women development can be utilized in many applications not fitted 
pio sein CRANES ere: to the earlier SPIRAXIAL machines. 


Compressors Literature on latest de- : act aie wae . 
velopments in mechanical scavenging Already, users of R-C SPIRAXIALS are profiting from these 
of 2-cycle engines bv rotary blower. My 
Performance charts diagram resulting outstanding advantages: 
increases in engine power and fuel 


savings. 22p. in 75, . ne . , 
a yen Corp. 1. No internal lubrication—hence oil-free air 











Siaaintiena Sanemiamet co 1 Sakes Peak efficiencies at required pressures 


2 
available a complete line of centrifu- | ; 
gals for gas compression and refrig- 3. Direct-connected for speeds of 1750 rpm 


eration—up to 10,000 horsenower In 
a single unit. Data in booklet, “Cen- | and 3550 rpm 
trifugal Compressors for Industrv.” 4 

57 Carrier Corp. . 


Compressors & Pumps Illustrated 5. Small space... low noise level 
Bulletin covers operation & construc- ° : : 
tion of single-stage water-cooled ro- | If you are planning new installations, we suggest a study 
tary compressors & vacuum pumps . x 2 Sigg — 
applicable to every air or gas han- | of the possible economies of R-C SPIRAXIALS. Or, it may 
dling requirement. 12 p. No. 1681286. | e . 
F Allis-Chalmers Mfg. Co. well be that SPIRAXIALS will pay for themselves as replace- 


Feature forwardly-curved blad- ments for present less efficient equipment. 
ing specifically designed for Induced | 


draft application in steam plants of | 1 tai ; i IOLORS P ‘ i 
Sah Gan a aadeaml ninwtn Ask for details in Bulletin SC-253, or for an analysis of 


for both process steam & power gen- r * nee k's i 
geilen. fo Cae tik your needs by R-C engineers. 
409G Westinghouse Sturtevant Div. 


Uncooled—requiring no water-jacketing 











Announces the publication of PF enits oor 

illustrated catalog sheet which Le. * & 
describes the operation and advan- : / o O0TS- ONNERSVILLE BLOWER . f 4 
tages of the Hypro G3800 gasoline 7 ay . ae : 
engine powered pump. Includes data ’ pd an Be SINE oy 1854 , 

Oo se tific s "eed 

nT mammeiin PONETE e& [us A DIVISION OF DRESSER INDUSTRIES, INC. 
< R54 Illinois Ave. + Connersville. indiana 


eo & 
° > 
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Full hydraulic balance... 
ual-Vane construction provides and 


assures increased efficiency at higher 
pressures while reducing wear to the 
absolute minimum. Details in illus- 
trated Bulletin DP-302. 

410A New York Air Brake Co. 

Pumps Provides informatien on cor- 
rosion-resisting pumps for heavy- ‘eer 
chemical service. Available in 


standard alloys to supply heads to 
240 ft. and eapacities to 2000 gpm. 


pipe galleries stay dry onus Complete details in venniee S.. Co. 


Pumps, Centrifugal Hydrodynam- 
cally sealed pumps without stuffing 
box-——for handiing abrasive and corro- 
sive liquids...liquids which must not 
be mixed with sealing v1 oe ete. 
Illustrated Catalogue Z 301 BL 

Jonkopings Mekaniska Vericatad. 











Pamps, Centrifugal Corrosion-resist- 
ant products for fluid handling include 
a complete line of buna ‘“‘N” and 
natural hard rubber’ centrifugal 
pumps, valves. pipe, and fittings. Full 
details in Bulletin BHR. 

410C Vanton Pump & Equipment. 





Pumps, Centrifugal End suction cen- 
trifugal pumps feature superior per- 
formance...from a tough liquid han- 
dling problem to pumping plain water 
Full details, illustration of construc- 
tion, ete., in Bulletin 4011. 

824 Deming Co. 





Pumps, Centrifugal Erosion and cor- 
rosion resistance of high strength, 
fully glazed porcelain is combined 

P with ruggedness of heavy cast fron 

4 S7nee, SECenes bee eee game 
2 data, diagrams, photographs, etc. 
BEFORE i AFTER ed 410D General Ceramics Corp. 





—. Centrifugal Issues a new 
ulletin on saddie mounted, vertically 
1 split centrifugal pumps. designed for 
surroun e VY co wa Tr continuous duty in all boiler circula- 
tion & heater drain services. Illus 

trated. No. W-341-B11B. 
410E Worthington Corp 





Pumps, Centrifugal Offer continuous, 
trouble-free operation. No leakage or 
The pipe galleries in Chicago’s water filtration plant are surrounded per on gyn nn ean a. Pongeoe wenn wd 
by Lake Michigan water, as cold as 40° F. Before Kathabar, con- fluids...protect plant and personne! 

densation literally created a fog in the galleries, corroded expensive Data in Bulletin G-1000. 
71 Chempump Corp 


equipment, rotted wiring, peeled off paint. 





Pumps, Centrifugal Vertical 
Moisture removal by refrigeration was impractical under the condi- signed Se, Dandie weston 

Steam jacketed discharge pipe keeps 
tions prevailing. Kathabar dehumidifying units completely dried up molten materials from. solidifying 


pl 3 oe by lowering the dewpoint of the air. Eliminating the Work efficiently at i rey aor 
spe o rpm. Bulletin V-837. 
condensation damage the Kathabar units pay for themselves in less TL845 Sater Pune Co. 


than 3 years. 





Pomps, eoanenaes New & modern 
engineering approach to diaphragm 
This is one of the many contributions of Kathabar humidity engi- pump pm im Wiestancen ae 


neering. It is used for the packaging, processing, storage, and testing mounting enabling one man to handle 

of many products. By preventing frost, condensation, corrosion, and on the job. Handles fold alongside 
re ha ase 8 a . when not in use. Illustrated 

supplying direct dehumidification, Kathabar saves money and im- 410F Rice Pump & Mach. Co 


proves product quality . 








Pumps, Dredge Offer most-wanted 
a : 2 : “ features in a dredge pump. Include 
Wherever atmospheric moisture is a problem, Kathabar engineers lowest cost per ton moved, durability, 
will be glad to help you find a cost-saving solution. reliability, simplicity, minimum hp, 
' easy maintenance, good vacuum per- 

formance, etc. Bulletin 184. 
410G Morris Mach. Wks. 





Pumps, Plastic Pumps becoming in- 
dustry’s standard for difficult to han- 
dle corrosive solutions and abrasive 
slurries. Unique design eliminates 

oo ae stuffing boxes, shaft seals, gaskets, 

Write for literature | and check valves. Bulletin VP. 

Group K-53-4, 410H Vanton Pump & Equipment. 








Pumps, Process Available in a wide 
choice of materialse—to handle many 
types of abrasive or corrosive ma- 
terial at temperatures to 250° F. In- 
dividually engineered to each applica- 
tion. Bulletin 52B6615. 

303 Allis-Chalmers Mfg. Co. 





Pumps, Rotary Feature high suction 

} & rugged construction to unload or 

SURFACE COMBUSTION CORP., TOLEDO 1, OHIO transfer high melting point, or low 

| penetration asphalts at cooler tem- 

ALSO MAKERS OF peratures than other rotary pumps. 
Covers full line in Bulletin L&1 


Surface INDUSTRIAL FURNACES janttrol AUTOMATIC SPACE HEATING Binney Mtg. Div. 
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) PIONEERS and LEADERS 
: | $ t y. INDUSTRIAL DUST contROL 





Instruments & Controls 


actuators for valves requiring rela- 
tively high torques to operate, and 
new floating bar type actuators for 
use on valves requiring lower operat- 
ing torques. Bulletin 3020. : 
411A Ledeen Mfg. Co. 


ata: Valve......Covers tandem type | for || process operations 





Analyzers. For the process plant. For 


continuous control of liquid or gas 
streams. Record ratio of any 2 wave- CRUSHING 
lengths chosen, Thermostatted; en- 
closed in explosion-proof containers. 
Fully illustrated 
802a Perkin-Elmer Corp 





MILLING 


Analyzers, Gas Electro-conductivity 
gas analyzers by Davis with instru- 
mentation by Honeywell described & 
illustrated. Includes pertinent data 
on theory, operation, applications, in 


Data Sheet No. 10.15-12. TB 
411B Minneapolis-Honeywell. GRIN DING ,' me 7 FL A T A A G 
Analyzers, Gas Infrared gas analy- - - PMty, 

zers designed for plant analyses of e D US T 


gas compounds in multi-component 

streams. Feature no moving parts | xo 

no lenses—no mirrors. Information in SCREENING , 

Demonstrator ND46-91¢1). ‘ — ; 
64 Leeds & Northrup Co. 








Analyzers, Multi-Compenent For the 
pilot plant. Continuously record the 
concentration of up to six components 
in a pilot process stream on a six- BLENDING 
minute cycle. Bulletin furnishes com- 
plete information. 
802b Perkin-Elmer Corp. 


Cabinets, Test Hudson Bay environ- 
mental test cabinets for Jan & MIL | MIXING 
tests, preduct evaluation & research 
activities shown in new Instrumenta- 
tion Data Sheet. Covers all aspects of 
versatile line. No. 11.0- 


8. 
411C Minneapolis-Honeywell. 
DRYING 


Comparators Announces a new port- 
able comparator for calibrating exten- 
someters, compressometers, dial gages, 
etc. Feature small size & elimination 
of mechanical linkages as a source 


of error. Bulletin 4210. SEPARATION 


411D Baldwin-Lima-Hamilton Corp. 











Control Equipment, Steam & Liquid 
Illustrated, 56 p. covers pertinent data 
on pressure regulators, temperature | 
regulators, combination pressure and 
temperature regulators, float valves, FEEDING 
etc. Catalog 54 


411E O. C. Keckley Co. | : : GET All OF 


— Systems......Cabinetrol panels 

or a st lard low-volta on ] 

epeheia cat handles all caatee oo CONVEYING THE DUST 
7 to 600 «Rogge ad’ —, wees. ” . 
Offers co ete orma “ . é : 
scriptive Bulletin GEA-3856.. “ 4 P te FROM THESE 


156 General Elec. Co ¢ OPERA TIONS 








Controllers, Ratio ..Controllers regu- ELEVATING 


late critical gas mixtures in carbon 
black production. Makes available 
detailed reference data—Catalog 2320, 
“Flow Meters, Indicating, Recording, 
Integrating and Controlling.” 


16-7 Minneapolis-Honeywell WEIGHING 


Controllers, Recording Offer reduced 
maintenance through the “Magnetic 
Standard” in potentiometers and an 
improved bridge balancing unit in a-c 


in Bulletin GED-2100, 7 oat PACKAGING 


173 General Elec. Co. fs 








Controls, Automatic Scales 
Technical Reference covers controls 


quence of, operations invelved._ ‘in SEND FOR BULLETIN 98 


weighing, indicating and recording 
processes. Fully illustrated. No. 53. 


4i1F Richardson Scale Co 


Controls, Temperature Company line 
oT ie ae ae THE W.W. MANUFACTURING CO. 
saving regulation of temperature or 
pressure...help improve operations 4771 TRAIN AVENUE © CLEVELAND 2, OHIO 
Makes available descriptive rerme- New York © Chicago © Philadelphia © Syracuse © Detroit © Buffalo 


tion on controls. Catalog PC-I i ir mi 
814 Fulton Sylphon Div. Cincinnati ¢ St, Lovis * Minneapolis * Birmingham * Los Angeles ¢ Toronto 
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Controls, Thermal......iielp solve tem- 
perature control problems which in- 
volve heat, humidity, radiant heat, 
pressure and other variabies. Bro- 
chure offers complete explanation of 
unique Thermoswitich units. 

Fenwal, Inc. 


Meters, FKiow......New design incorpo- 
rates a rugged siniplicity...& is vir- 
tually trouble-free, requiring little or 
no maintenance. Includes features, 
operation, — etc., in illus- 
trated — 


412G Penn Industrial Instrument. 


Electric. .....Recom- 
mended for radioactivity counting 
systems in atomic laboratories, in 
addition to conventional use as accu- 
rate, split-second timers in other re- 
search work. Data in Bulletin 646, 

412Q Precision Scientific Co. 


Watches, Stop, 





Controls, Vaive LimiTorque is the 
latest and most advanced valve con- 
trol for operation of small valves. 
Includes description, application, fea- 
tures, ordering data, etc., in illus- 
trated Bulletin SMA-00, 

412A Phila. Gear Wks. 


Meters, Flow......Feature simple design 
with only three moving parts—no 
breakdown due to complicated gears 
and mechanism, Indicate fiow within 
3% absolute accuracy, even with pul- 
sating flow. Complete data. 

BR362 Henszey Co. 





Detectors, Metal, Electronic......Hel 
solve tramp metal problems. “Sens tive 
to all metals...detect even «minute 
particles & signal their presence. 
thus protecting processing equipment. 
Offers data in Bulletin B-1920-A. 

Dings Electronics. 





For pressure, vacuum or com- 
pound service. There are no gears or 
teeth to wear out. Cam wiping action 
keeps contact points clean and smooth. 
Provides complete information in 


Catalog No. G-2, 
2 Helicoid Gage Div. 


Meters, Flow Compact, single or 
multi-tube flow indicators specifically 
designed to provide full Rotameter 
accuracy in measuring non-corrosive 
liquids and gases at moderate pres- 
sures. Data in Bulletin 1990. 

412H Brooks Rotameter Co. 





Meters, Flow......Provides valuable data 
on accurate, single stage, variable 
area industrial flow meters. Built for 
low cost flow rate measurement in a 
wide range of "‘emepeneen processes. 
= No. 104 

Commercial Research Labs. 





Non-frosting gages provides 
the highest possible accuracy of read- 
ing on low temperature, low boiling 
point lHquids...insure less turbulence 
at the meniscus, and clear vision at 
the vision slot. Complete data. 

L354 Jerguson Gage & Valve Co. 


Panels, Control. . Covers control 
panels for use with weighing and 
materials handling systems, motor 
controls, machine tools and plant 
processes. Included are pictures of 
27 typical panels. Bulletin No. 0254. 


41243 Richardson Scale Co, 





Presents valu- 
liquid level gages: 
reflex ; thru vision: tubular. Standard 
equipment in leading refineries and 
industrial Reams all over the world 
Complete Catalog and «specifications. 
BL357 Strahman Valves. 


Gages, Liquid Level 
able data on 





Guages, Liquid Level......Supplies a fully 
fllustrated Catalog covering practi- 
cally the complete company line of 
liquid level gages and valves with 
a condensed presentation of pertinent 
information. No. 936 

412n Jerguson Gage & Valve Co. 





Gages, Tank... Company makes avatll- 
able pertinent information on their 
line of 100% automatic Liquidometer 
tank gages for gaging liquids of all 
kinds. Gages are approved by the 
Underwriters’ Laboratories. 

TRSS4 LAquidometer Corp 





Indicator-Recorders Covers compact, 
low-friction mechanical instruments 
for checking and recording the rate 
of feed of volumetric feeders bv the 
loss-in-weieht principle. Details in 
illustrated Bulletin 59-1.1% 

4120 Omega Mach. Co. 


creep | Systems, Carbon Black 

Illustrates a remote-controlled 

system for proportioning carbon 

blacks in rubber compounding opera- 

tions. Covers proportioning cycle. 
Technical Reference 53A, 

412K Richardson Scale Co. 





Recorders. .New miniature electrical 
recorders offer extreme compactness 
.Cormag self-shielding mechanism 
...A-C and 1D-C models. Bulletin 
available covering complete specifica- 

tions and prices 
Weston Elecl. 


87a Inetrument. 





Describes & illustrates 
newly developed electronic regulator 
for speed, voltage, & current (tension) 
regulation for industrial electric motor 
drives. Offers complete data. Bul- 
letin K-2076. 

412L 


Regulators. 


Reliance Elec. & Energ. 


Weighing Systems For measuring 
load, fluid pressure, or torque more 
accurately and economically. Makes 
available complete details in Booklet 
4106 on tank weighing and Booklet 
4105 on crane scales 

98 Baldwin- Lima- Hamilton Corp. 


Construction Materials 


Adhesives, Lagaing. . 20 p. Reference 
Manual covers data on lagging ad- 
hesives, sealers, surface coatings, fire 
retardant mastics and vapor barriers. 
Includes full technical product in- 
formation. No. 545. 
R Benjamin Foster Co. 





Alloys, Cast Technical Booklet cov- 
ers major stainless alloys. Includes 
chemical composition, mechanical & 
physical properties, resistance to 
major corrosive solutions, machinabil- 
ity, heat treatment, etc. 

4128 Cooper Alloy Foundry Co. 





Castings, Alloy .Presents 48 p, Bul- 
letin for users and potential users of 
stainless and heat-resistant alloys in 
east form. Complete details on indus- 
trial applications. —— photos, 
tables, etc. No. A-14 

412T Sa, Nickel Co. 


Coating Systems, Protective......The 
modern approach to maintenance- 
painting halts corrosion. Sixteen spe- 
cialized protective coating systems 
cover requirements of hundreds of 
strong corrosives. Bulletin No. MC-8. 

301b Jnited Chromium. 








Protective Ceramic coat- 
porcelain enamels—for all 
applications—combat cor- 
abrasion. ..withstand 
offer special di- 


Coatings, 
ings and 
industrial 
rosion...resist 
high temperatures. 
electric properties. 6 p 

4120 General Ceramics Corp. 





Regulators, Pipeline......New series de- 
signed for use with gases supplied by 
pipeline systems using comparatively 
low pressures. Offer long life, trouble- 
free operation, ease of repair, etc. 
Catalog ADC 795 

412M Air Reduction Sales Co. 





Indicators, Dew Point Read dew 
points instantly . accurately. Dew- 
pointer is completely self-contained, 
requires no external coolant or auxil- 
jary apparatus. Operates on elther 
a.c. or enclosed hatterv. Tlluetrated 

R364 Iilinols Testing Labs 





Indicators, Temperature Describes 2 
porteble temperature indicators—Po- 
tentiometer Indicator & Resistance 
Thermometer—for heavy duty use. 
Includes operating adjustments, de- 
sign features, etc. Bulletin A-203 

Foxboro Co. 





Covers full 


Instruments. Mechanical... 
industrial instru- 


line of mechanical 
ments—fixed stem and distant read- 
ing dial thermometers, temperature 
and pressure recorders, ete.—in illus- 
trated Catalog M-2-A 

412E Weston Elec]. Instrument Corp. 





Spectrometers, Maas New company 
line of analytical mass spectrometers 
offers greater speed, accuracy and 
versatility. Pertinent information on 
features and oneration contained tn 
Bulletin No. CEC 1800C-X1 

218 Consolidated Engrg. Corp. 


Coatings, Protective Issues a new, 16 
p. fully illustrated booklet orn the sub- 
ject of positive protection...a system 
of custom-made protective coatings 
for the chemical process and allied 


industries, 
Rowe Paint & Varnish Co. 


412V 

Coatings, Protective Detailed Bul- 
letin covers five types of vinyls, with 
complete primer requirements for all 
types of surfaces, including rusty steel 
and old coatings, Pertinent data on 
use. No. 200. 

412W 





Carboline Co. Div. 





Tachometers, Hand .Covers new dou- 
ble range hand tachometers with stop 
button feature to hold read'ngs until 
released. Compact, rugged, simple to 
use, ensy to read, etc. Data in illus- 
trated Bulletin 765. 

412N Herman H. Sticht Co. 


Coatings, Protective For any equip- 
ment or surface that can be uniformly 
baked...Plastisol compounds offer 
easy, economical way to apply long- 
lasting viny! coating ene, De- 
tails in Bulletin No. VP-1 


301e United Chromium 





Testing, Environmental New Folder, 
“Environmental Testing for Proof of 
Design.” describes such tests as vibra- 
tion, shock, acceleration. hich & low 
temperature & temperature shock, etc. 
Tilustrated, 

4120 New York Testing Labs. 


Coatings, Protective Reinforced as- 
phaltic coatings provide many uses— 
rust prevention, vaporsealing thermal 
insulation, waterproofing building 
walls, dampening sound & vibration, 
etc. Booklet No. GM-100 

412X TInsul-Mastic Corp. of America. 





Logger Systems, Multi-Point......De- 
signed around Brown ElectroniK strip 
chart recorder—measure & record 
temperatures or other variables from 
144 different points in test cell, plant 
process, etc, Bulletin 1570 

Minneapolis-Honeywell. 


Transmitters, Pneumatic Presents 
the full story about Republic trans- 
mitter flexibility. Describes complete 
line of transmitters, including the 
square root extracting & pneumatic 
electric models. Data Rook 

208 Republic Flow Meters Co. 


Coatings, Protective Catalog de- 
sicned to simplify problem of selecting 
the correct protective coating for 
various industrial installations. Covers 
properties, applications, etc. for each 
coating. Bulletin C-150. 

$44 Celilcote Co. 





Describes Conveyoflo meters 

—-for continuous, accurate weighing 
of bulk materials passing over con- 
veyor belts. Respond accurately to 
rapid load variations. Complete de- 
tails on features in Bulletin 550-H4. 
Bullders-Providence, 


Transmitters, Pneumatic Operating 
details & specifications of new force 
balance Rotameter float position 
transmitter for use with all types of 
pneumatic receivers &/or control in- 
struments. Bulletin No. 170. 

412P -Brooks Rotameter Co. 


Coatings, Protective......Covers Dip-Pak 
hot-melt peastio coatings. Lists the 
types, including base plastics, colors, 
physical properties, corrosion resist- 
ance, melting and ~ ene tem- 
peratures for each. 4 

Fidelity Chem. "Products Corp. 
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Coatings, Protective...... Makes available 
a detailed Folder listing metal-pro- 
tective and paint-bonding chemicals 
for steel, zinc, aluminum, and other 
metals with industrial applications. 
Advantages and process data. 

413A American Chem. Paint Co. 





Coatings, Protective Flexible, un- 
plasticized, single package, pigmented, 
fast drying furan base resin coating: 
Resistance to acids, alkalies, solvents 
to temperatures as high as 190°F. 
Bulletin 400. 

413B Carboline Co. 





Coatings, Resin Base For the chem- 
ical industry. Specific applications 
include tank cars, oil pipe, acid tanks, 
shipping containers, etc, Tabulates 
effects of chemicals on vinyl resin- 
base coatings. 8 p. 

65 Bakelite Co. 





Electrodes. Welding .Tilustrated, 24 p. 
Bulletin on stainless steel welding 
electrodes. Covers metallurgy of stain- 


less steels provides A. O. Smith stain- | 
less steel electrode selector table, etc. | 


No. WE-166. 


413C A. O. Smith Corp. | 





Fabrication, Metal Presents detailed 
booklet. ‘Facilities and Products,” 
containing data and photographs 
which show why the company can 
turn out—at low cost—specialized 
heavy equipment for chemical plants. 

74 Newport News Shipbuilding. 





Fabrication, Metal Complete fabri- 
eating & assembling facilities for any 
type, size & quantity of sheet & plate 
products & weldments thru @” thick- 
ness. Offers details in “Sheet & Plate 
Fabrication.” 

Kirk & Blum Mfg. Co. 





Fabrication, Metal. . . Manufacturers 
metal products for numerous indus- 
trial uses...from complete carbon- 
black plants to steel conveyor boxes. 
Desiens, engineers and fabricates to 
specific needs. Full details. 

350 Boardman Co. 





Fabrication, Weldment Photos of un- 
usual applications of welded fabrica- 
tion featured in new Brochure. Among 
the weldments shown are complex 
rotors, housings, bases, machinery 
frame members, shells, ete 

4132D Acme Welding. 





Film, Polyester .Features an unusual 
combination of physical, electrical, 


chemical, & thermal properties. Offers | 


complete details In 20 p. fllustrated, 


“New Developments in ‘Mylar’ Poly- | 


ester Film.’ 
413E E. I. du Pont de Nemours. 





Flooring, Concrete. . . Designed to resist 
eavy impact & abrasive action of 
rolling & skidded vehicles ... new 
iron-chip seeding process bonds a 


non-spalling, non-slip armor to rugged 


Dynapakt concrete topping. 
413F Flash-Stone Co. 





Lead Products For the efficient con- 


trol of corrosives. Provides all com- | 


mon mill shapes, sizes and forms . 
sheet, nipe, fittings, valves, ete. 
Makes available new detailed book- 
let, “Chemical Lead Products.” 

127 National Lead Co. 





Linings, Drum ..Unichrome drum lin- 


ings deliver resilient, seam-free, pore- | 


free protection against such materials 


as acids, alkalies, salt solutions, alco- | 


hols, detergents, ete. Descriptive Bul- 
letin No. DL-2. 


301a United Chromium. | 





Masonry, Corrosion-Resistant 


to Build an Acid-Proof Brick Floor’ | 
& “Corrosion-Resistant Masonry Con- | 


struction Guide” offered for those 


concerned with any type of corrosion- | 


resistant masonry. 
102 U. S. Stoneware Co. 





Panels, Wall, Insulated Metal 
plies description, 
cifications & construction 
Valuable features: superior thermal 


qualities economical permanent ;: flex- | 


ible; etc. 8 p. 
4138G Steelcraft Mfg. Co. 
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Low First Cost — The Shriver Filter Presd 
provides filtering capacity at low cost 
per square foot of filtering area. 


Low Operating Cost — Easy to assemble 
and operate with unskilled labor. No 
complicated moving parts. Requires 
minimum floor space and head room. 


Permanent High Value — Because of vere 
satility, long service life, low deprecias 
tion and high resale value. 


Portable — Smaller units can be made 
entirely portable, with press, pump and 
piping mounted on an easily movable 
base; larger units are easily taken apart 
and reassembled. 


Use All Filter Media — Can use any cote 
ton, synthetic fibre, asbestos, glass, wire 
mesh or other types of cloth or filter 
paper and any filter aids, 


For Any Temperature ¢ Pressure * Capacity 
— Can operate at any pressure to 1000 
p.s.i, and at high or low temperatures, 
Any size to 10,000 G.P.H. and higher. 


Corrosion Resistant — All parts of filter 
press which come in contact with mate 
rial to be filtered can be made of any 
metal, wood, rubber, plastics, etc. 


Write 
for 
Catalog 
No. 52 





T. Shriver & Company, Inc. 


802 Hamilton St. 


Harrison, N. J. 





LITERATURE... 





Gold & Sliver Company 
makes available informative 
Folders—Folder No, C-20, “Platinum, 
Gold & Silver for Science, Industry 
& the Arts,” & Folder No. C-21, 
“Platinum & Palladium Catalysts.” 
American Platinum Wks. 


Illustrated Bulletin on special 
uses of vitrified cla eo rew- 
Seal pipe in industrial duct installa- 
tions. Unaffected by corrosive action 
of acids, gases & all commonly known 
industrial chemicals. 
414E Robinson Clay Product Co. 


Cvbs. ry Calculator 
“- Size Slide Rule Kieley & Mueller 





Process Equipment, Fabrication 
signed and built around the use of 
Haveg-—basic construction material 
that resists corrosion. Includes size 
and chemical resistance charts in 64 
p. illustrated Bulletin F-6. 

297 Haveg Corp. 


Pipe, Ducts & Fittings Company an- 
nounces a new corrosive resistant 
line of vent pipe, ducts, and fittings 
made of polyester bonded fiber glass. 
Furnishes a Bulletin outlining resist- 
ant properties. 

414F Du Verre, Inc. 


End Comprehensive, 
illustrated Circular de- 
re Oe pe nod 
mounted grooved en valves 

grooved end couplings. Includes fea- 


nsions & prices. 
“— _ Lunkenheimer Co. 


Valves, Grooved 
completel 
scribes line of 








Refractories By lasting longer, re- 
fractories automatically cut costly 
downtime losses ...maintenance.. . 
and labor. Use of heat more effi- 
ciently results in increased production, 
reduced fuel costs. Full etalied. 

Carborundum Co 


Pipe & Fittings Offers pertinent in- 
formation on stainless steel welding 
fittings & welded pipe. Covers 90 
elbows, 45° elbows, 180° returns, 
straight tees, stub ends, 
Specifications. Catalog No. 

414G 


Valves, i 
cations. 
renee or stainless steel pilot oper- 
ated & direct lift solenoid valves with 
diagrams of me tT circuits. De- 
in Bulletin > 
ua se Atkomatic Valve Co. 








Rubber, Silicone Super tough silicone 
rubber provides outstanding features: 
high tear strength; improved oil re- 
sistance; low compression set; ex- 
cellent thermal stability. Bulletin 
contains full details. 4 p 

414A General Elec, Co. 


Pipe & Fittings, Glass......Glass pipe & 
fittings for full-scale | op- 
erations. Strengthened by end-tem- 
pering & feature corrosion-resistance, 
non-contamination, etc. Data in Cata- 
logs BA-1 & EA-3, 


167a Corning Glass Wks. 





Steels. Stainless 44 p. General Cata- 
log covers stainless steels, lists their 
applications, sizes and forms, and 
resistance to various corrosive media. 
Includes data on properties and fab- 
ricating operations 


16a Armco Steel Corp. 


Pipe, Valves & Fittings Saran lined 
pipe, fittings & valves feature assur- 
ance of tight, leak-proof joints. Ex- 
cellent corrosion-resistance of strong, 
rigid saran lined pipe means longer 
service, dependability. 


328 Dow Chem. Co. 





Steels, Stainless “Armco's ELC 
Stainless Steels” presents information 
on two extra-low carbon stainless steel 
grades that are completely satisfac- 
tory for service In welded equipment 
up to 800 F. Illustrated 


76b Armco Steel Corp. 


Piping, Stainless Steel Compiles in- 
formation on numerous phases of pip- 
ing application. Makes available upon 
request a valuable booklet on “the 
why and where” of stainless steel 
piping. Fully illustrated. 

Tube Turns. 


y , Solenoid Minimum of moving 

were. simplicity of operation, assures 
trouble-free operation ... high oper- 
ating efficiency ... maximum shutoff 
protection. Provides complete infor- 
mation in Bulletin M-500. 

414N Eclipse Fuel Engrg. Co. 


Valves, Thermostat......New tank ther- 





mostat valves designed for depend- 
abie, low-cost temperature control on 
small storage tanks, kettles, bottle & 
can washers, industrial washing ma- 


vulcanizers, etc. 
chines, driers, Klipfel Valves. 





Electrical Equipment 








Tantalum Equipment Immunity to 
hydrochloric, nitric & perchloric acids, 
iodine, bromine, etc. eliminates shut- 
downs, repairs, lost production time, 
spoilage, fume damage & other costly 
corrosion results, 


333 Fansteel Metallurgical Corp. 


Pipe, Fittings, Valves 


Couplings, Hose Quick connect-dis- 
connect hose coupling ... for water, 
oll, steam, gas and chemical lines 
... provides permanent freedom from 
leakage. Covers complete data on 
construction. Illustrated, 16 p. 

4148 Titeflex, Inc. 


Illustrated booklet, “Brawny,” 
introduces new company line of car- 
bon steel welding tees. Covers all the 
advantages and furnishes list prices 
and complete dimensional and weight 
information. No. STF-2. 

Northern Indiana Brass Co. 


Circuit Breakers, Air......Contains per- 
tinent information, features, {llus- 
trations, etc. on various types of air 
circuit breakers. Includes data on 
weatherproof and dust-tight enclo- 
sures. Bulletin 5107-DR-1. 

41u4P I-T-E Circuit Breaker Co. 





Engineered and designed 

in fixed piping systems. It 

has a directional wide angle, medium 

velocity discharge and is installed 

in a pendent position. For automatic 
as well as open deluge use. 


414i Rockwood Sprinkler Co. 


ed Motordrive. 
operating features & controls, instal- 
lations, ow %. rs prices & rat- 
{ , ete. No. -543. 
sq si Reeves Pulley Co. 


Vari-S 





Tubing, Stainless Steel Covers fiexi- 
ble stainless steel tubing develo 
to convey wide variety of oe 
& corrosive liquids & gases at hig 
temperatures. Data on construction & 
types. Illustrated Bulletin STC-1. 

55 American Brass Co. 


Drives, Control New, small, piston- 
operated control drives improve the 
flow ag oo hep of va y vajves, 
dampers raulic couplings, feeders, 
and Soler regulating Gevices. Data 
in Spec. CA040. 


170a Bailey Meter Co. 





Fittings Presents a Master Catalog 
which describes the complete range 
of products ... compressed asbestos 
sheet packings for all purposes, 
valves, cocks, level gages, eynthetic 
and silicone rubbers 


I5ia Klinger Corp. of America. 


Valves Describes the advantages of 
heat-holding design of Aloyco jack- 
eted gate, lobe, and check valves. 
Fact-filled Bulletin also includes in- 

formation concerning specifications, 


uses, ete. No. 3. 
223 Alloy Steel Products Co. 


Motor Starters. .....New line designed for 
use where -hazardous atmospheres 
and severe corrosive service condi- 
tions are encountered. Provides over- 
all short circuit protection for 2200- 
5000 volt motors. Full details. 

2700 Electric Controller & Mfg. Co. 





Fittings, Tube Supplies pertinent 
data on company line of tube fittings. 
Withstand several times the vibration 
of compression or flared tube fittings, 
and they are faster to install. Bul- 


letin No. L-9335. 
4140 Samuel Moore & Co. 


Valves Line of steel valves feature 
dependable operation and low mainte- 
nance cost. Gate, globe and check 
types handle the most severe high- 
pressure, high temperature services. 
Full details in Catalog 20. 


300 Chapman Valve Mfg. Co. 


Motors......For chemical service—built 
better to last longer. Combine max!i- 
mum strength with tough, chemical- 
resistant insulation & corrosion-resist- 
ant frame & bearing brackets. Details 
in Bulletin B-2101. 

165 Reliance Elec. & Engrg. 





Joints, Ball Ball joints offer many 
features: no metal-to-metal contact 
between moving parts; chemically 
inert gaskets; stainless stee! bodies; 
maximum flexibility; pressure safe; 
etc. Bulletin No. 215. 

22 Barco Mfg. Co. 


Valves. Air Control Describes 3 fun- 
damental types of air control valves. 
Covers primary advantages of air 
power including speed, cleanliness, 
economy, resiliency and lightness. 
Illustrated Bulletin No. 101B. 

4143 Ross Operating Valve Co. 


Motors...... Valuable new bulletin, 
“Motor Selector,” designed to | in 
quichiy choosing squirrel cage induc- 
tion motors, both new line and current 
line, for applications raeging from 1 
to 200 horsepower. No. B-2162. 

4148 Reliance Elec. & Engrg. Co. 





Nozzles, Spray Company makes 
available on request a completely de- 
tailed Catalog which provides yalu- 
able data on their Spraco Nozzle line. 
Includes information on the full 
cone, flat spray & hollow cone types. 

TL357 Spray Engrg. Co. 


Valves, Blast Gates...... Covers low cost, 
sturdy, manual contro] valves for air 
supply to gas or oil burners. Com- 
bination fron body & brass gate as- 
sures dependable operation ... 
prevents “ cme ~ ulletin M-100. 

14K Eclipse Fuel Engrg. Co. 


Motors, Totaliy-Enclosed For dirty 
or corrosive location or for outdoor 
operation in all kinds of weather. 
Available in ratings on frames larger 
than NEMA 505 up to 3000 horse- 
power. Data in Bulletin 51B7149. 

Allis-Chalmers Mfg. Co. 





Nozzles, WaterFog......New light weight 
special aluminum-alloy aterFog 
nozzles will extinguish or control fires 
in both ordinary combustibles and 
flammable liquids faster ,.. and with 
less water. Illustrated. 

44D Reckwood Sprinkler Co. 


Valves, Diaphragm......Safer, easier to 
operate—reduce maintenance...for 
any service, any fluid within rated 
pressure and temperature. Provides 
full details on packless diaphragm 
valves in new, 24 p. Folder. 

Crane Co. 


Switches......20 p. covers 22 “families” 
of switches, 
switches, ac 


mensionaliz 
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. (OL0) "| <7:\ Om MeO) 0) «100 aan @) s 
Switchgear. .....24 p. guide to low voltage 
switchgear. Offers information on Wivel* ll 1-12-10] -1 al *loh at Vice) - ie? \- 


features, switchgear components, ap- 
plications, specifications, construction 
Illustrated with diagrams & photos. 

« Bulletin 6004A 
415A I-T-E Circuit Breaker Co 


Transformers Unit substation trans- THERMAL’S i 4 oo 2 HEAT EXCHANGER 
formers, both liquid-filled & dry-type, ; 
designed to meet distribution require- 
ments. In ratings thru 2000 kva, 15 
kv & below. Information in Bulletins PRESSURES TO 300 PSIG 


TU-13, TU-56 
290 Wagner Elec. Corp TEMPERATURES TO 1200 F 





Mechanical Equipment 


Chain, Metal Chain made of special 
heat-treated, alloyed ferrous metal 
Features longer chain life oh greater Ze 
resistance to corrosion or abrasion... a , 
etc. Complete information in Bulle- ‘ Modernize your 
tin 53-56. . rocessing techniques... 

415B Chain Belt Co = Pp gt q 
i - nd response 

Couplings...... Steelflex couplings offer : “ Rapid heat-up a ‘espo 
unique multiple protection for con- ; H characteristics make the 
nected machinery—overcome damag- : 
ing conditions of shock loads, shaft : THERMAL DF Heat 
misalignment and _ vibration Engi- 3 Exchanger particularly 
neering Bulletin covers details. eo . 

99 Falk Corp : valuable where wide load 

ratl 

Gaskets, Spiral Wound. .... . Detailed Bul- changes and operating 
letin on spiral wound gaskets for pipe levels must be met quickly. 
flanges; boiler manholes, handholes , 

& tube caps; etc. Includes flange The minimum amount of 
gasket & boiler gasket dimension refractory used makes 


tables. No. AG-953 
415€ U'. S. Gasket Co. convection heat 
transfer predominant. 











Gaskets, Teflon engineered to meet 
specific conditions of thermal and 
physical shock, corrosion, vibration, 
weaving and unpredictable joint 
stresses. Data in folder, ‘“Teflon in 
Flexitallic Gaskets.” 

308 Flexitallic Gasket Co 





Packings, Valve & Pump V-rings, 

cup and cone, and wedge type pack- 

ings of chemical resistant pure teflon 

engineered for greater flexibility 

and resiliency Full information de- 

tailed in Bulletin TP-1053. 
U. 


342 S. Gasket Co 





Rings, O- Details production and ap- 
plication of rubber O-ring seals 
Covers sections on end products, 
O-ring sizes, dash numbers and vari- 
able tolerances, dimensional data, etc., 
in 16 p. Brochure. 

415D Minnesota Rubber & Gasket. 











heen, Oo Biustrated 969, grevides Higher temperature units available 


valuable information on company 
facilities and product line. Includes 
service recommendations. dimensional 
data for the installation of O-rings, STRESS FREE DESIGN 
O-ring test reports, ete 
415F Stillman Rubber Co. pass counterflow constructior 





Rings, Packing......Announces creation h one ss being coiled to elimi 
of new department for molding & 
machining of packing rings & other expansion joints. A THERMAL 
small parts from pure Teflon, Teflon lO burner.for gas, olor combin 
combined with other ingredients, 5M 
shredded lead, ete. Bulletin 77. ntegral part of the unit. Constr 

415F Flexrock Co. 

welded and of highest grade stainless 

Rings, Weldlese Rolled......New Folder ! i "| 
explains 8 ways to improve prodact “4 
design through the use of weldless WRITE FOR BULLETIN 105 
rolled rings. Describes and illustrates 
rings in sizes to 240 in. and weights 
to 40,000 pounds 

415G Ladish Co. 








or 
r OTHER THERMAL probvucTs & SERVICES. - ¢ GAS & OIL,BURNERS 


et ee ' gine meigay or « COMBINATION GAS-OIL BURNERS e HEAT EXCHANGERS e AIR HEATERS 

cooling stuffing box packing. Able to PS tet 3 C \ 
withstand contact with acids, organic * SUBMERGED COMBUSTION « COMBUSTION & HEAT TRANSFER ENGINEERING 
solvents, thionyl chloride, etc.—at 
ormal & elevator temperatures. Data 


in Packing & Gasket Catalog v T 8 
Chemical & Power Products. WAIL re ia — ivi A LL 


Seals, Mechanical......For oil refinery 
process pumps. Offer numerous ad- i 4 
vantages: extreme simplicity; low aeeal Researcts & si cinder —— oe 
cost; great sturdiness; universally y : 
adaptable. Complete details on fea- De 
tures in illustrated Bulletin No. 9. /a\ 
415H Sealol Corp. 











CuemicaL ENcINEERINGC—August 1954 





LITERATURE 





Sprockets Describes newly expanded 
line of Taper-Lock a as a 
Sizes and prices for 3. ee 
1b, 14 and 2-in, pitch Tye B stock 
sprockets with a hub on one side. 
Catalog C56-54. 

A Morse Chain Co. 


Coolers, Air-Quenching......Information 
on how savings can be effected in 
the cement, lime and chemical indus- 
tries through use of an air-quenching 
shaking grate cooler. Details in il- 
lustrated Bulletin 07B7869. 

39 Allis-Chalmers Mfg. Co. 


Towers, Cooling Company offers 
many years of experience in the de- 
sign and manufacture of cooling 
towers for every type of service. Cqm- 
plete information in illustrated bul- 
letin, “Cooling Water for Industry.” 

139 Fluor Corp. 





.Covers latest technical 
data and prices on ali items in newly 
extended line which includes sprock- 
ets and chain for sizes ranging from 
40 thru 160, Pitch range is from 4” 
thru 2”. 4 p. Bulletin A-632. 

416B Dodge Mfg. Corp. 


Sprockets..... 


Coolers, Cascade......Corrosion - resist- 
ance prevents chemical attack inside 
tubes and permits the use of river or 
eea water as coolant. Includes heat 
transfer nomographs, tables, ete. in 
Catalog No. PE-8. 

167b Corning Glass Wks. 


Towers, Cooling Contains great deal 
of new material on air-conditioning 
cooling tower applications, specifica- 
tions, selection and installation. In- 
cludes data on gy FS characteris- 
tics. Catalog WT & CT- 

416Q risistead * Mitchell. 





Tefion Products Iilustrated booklet, 
“The Best in Teflon,” covers data on 
teflon parts and products—bellows, 
bellows connectors, pump and valve 
packings, tubing and other molded 
forms. 12 p. Chemlon Catalog. 

339 Crane Packing Co. 


Coolers, Water Descriptive Bulletin 
provides information on line of in- 
stant water coolers. Includes operat- 
ing principle, various applications, de- 
tails of construction, etc. Fully illus- 
trated. No, 153-1. 

4163 Frick Co. 


Towers, Cooling Open gravity distri- 
bution is one of the exclusive design 
features of company’s line of cross- 
flow cooling towers. Advantages are 
thoroughly —- in new, 32 p. 
Bulletin No. CF-54 

9 Marley Co. 





Turbines Simple, rugged turbine for 
mechanical drive operates under all 
inlet steam conditions up to 600 psig 
and 750 F. Modified construction 
allows maximum inlet temperature of 
826 F. Bulletin 4202. 

4160 De Laval Steam Turbine Co. 


Exchangers, Scraped Surface -Closed, 
“flow-thru,” pressure type systems 
which permit the use of flammable, 
volatile and expensive solvents with 
greatest safety and no danger of 
solvent loss. Bulletin No. PE-1. 

261 Henry Vogt Mach. Co. 


Traps, Steam Company line of steam 
traps offer many advantages. Feature 
emall size, lightweight, body and all 
working parts of stainless steel. Low 
cost, low maintenance. Data in Steam 
Trap Bulletin. 

239 Yarnall-Waring Co. 





Turbines Mechanical drive turbines 
offer cost-saving features: combined 
trip-throttle valve; interchangeable 
parts ; single reservoir for cooling lube 
oil; ete. Contains pertinent details in 
Bulletin GEA-4955A. 

250-1 General Elec. Co, 


Generators, Steam Offers complete 
details on packaged water tube steam 
generators ... furnished for oil or 
gas firing or both, with automatic, 
semi-automatic or manual combustion 
controls, in Bulletin MH-3-54., 

Union Iron Wks. 


Traps, Steam Provides a descriptive 
Catalog which includes’ capacity 
tables, installation diagrams, & data, 
charts, & formulae for determining 
the proper size trap. Details in 
Nicholson teaq caules 953. 


135 Nicholson & Co. 





Turbines, Steam Turbines range 
from 159 horsepower down to frac- 
tional in 6 frame sizes. Feature large 
number of manually operated valves 
for individual control of steam nozzles. 
Offers details in Bulletin 135 

81 Coppus Engrg. Corp. 


Heating & Cooling 


Boiler Blowoff Equipment Describes 
how automatic continuous blowoff 
equipment successfully meets demands 
of modern bollers. Offers economy of 
fuel, smaller quantity of blowoff, etc. 
Illustrated Bulletin 2391A. 

416D Permutit Co. 


Heat Exchangers...... Company issues 
new, p. descriptive Booklet on 
their Heat Exchanger Division. Covers 
the operations required in manufac- 
ture of equipment, with complete 
illustrations and photographs. 

416L Lummus Co, 





Heat Exchangers Nukem Hi-Temp 
heat exchangers are designed to pro- 
vide superior service in heat transfer 
for practically all commercial acid, 
salt and alkaline solutions. Includes 
features and prices. 

6M Nukem Products Corp. 





Heaters, Air Simple & compact 
source of heat for applications where 
products of combustion can be mixed 
with the air being heated. Covers 
data on operation, typical sizes, appli- 
cations, etc.. in Bulletin 104. 

416N Thermal Research & Energ. 





Rollers. .....Provide superior boiler per- 
formance ... for steam or hot water 
15 to 40 hp (15 to 160 Ib. steam, 
30 Ib. water), For commercial, indus- 
trial, and institutional use. Details in 
illustrated Bulletin AD-134. 

416E Cleaver-Brooks Co. 


Heaters, Infrared Data on new radi- 
ant heaters which provide more than 
100 watts per sq. inch of lamp surface. 
Covers outstanding features, Installa- 
tion, applications, etc. In fully illus- 
trated Bulletin. 

4160 N. J. Thermex Co. 


Tubes, Heat Exchanger Feature 
many valuable advantages: longer 
time between re-tubings; more hours 
of production with less downtime; 
lower cost per year. Complete in- 
formation on tubes in Booklet CEC-54. 

Republic Steel Corp. 


Handling & Packaging 


Belts, Conveyor, Woven Wire Help 
provide continuous, automatic produc- 
tion—automation. Impervious to dam- 
age from abrasion, corrosion, heat, or 
cold. Makes available valuable tech- 
nical manual of belt applications. 

L360 Cambridge Wire Cloth Co. 





Materials-Handling 
degree of materials handling 
Offer many features: open- 
4-wheel Radiare steering; 
Fully illus- 


Carriers, 
high 
efficiency. 
side forks; 
excellent visibility; ete. 
trated, 16 p. 

416R Clark Equipment Co. 





Boilers, Packaged Avaltlable for oil, 
gas and combination oll/gas firing. 
Sizes 15 to 600 hp, 16 to 250 psi— 
for heating and processing. Covers 
details and: cost-saving advantages 
in illustrated Catalog AD-100. 

45 Cleaver-Brooks Co. 


Heaters, Unit Presents descriptive 
literature on Grid unit heaters. Offer 
all cast iron construction that stands 
up well against corrosive acid fumes 
of HC, Cle, ete. Full details in Cata- 
log No. BC-1049. 

168 D. J. Murray Mfg. Co. 





Casters Yeoprene seals on new series 
increase life, and cut maintenance 
time and expense by keeping lubricant 
in the raceways and sealing out 
destructive dirt. water and chemicals. 
Descriptive literature 

4168 Rapids-Standard Co. 





Bollers, Packaged Automatic Covers 

types in 17 sizes from 15 thru 

500 hp for steam processing as well as 

steam & hot water heating service as 

applied to hospitals. Information in 
illustrated Bulletin 1223, 

416F Orr & Sembower. 


Heating & Cooling, Multi-Tier ‘on- 
vert heating, cooling, drying & similar 
operations from batch to continuous 
processing. Process products under 
exact time. temperature & atmospheric 
control. Reduce handling. 8 p. 

316 J. W. Greer Co. 


Conveyors......Makes available a_ de- 
tailed 192 p. Catalog of standardized 
components, accessories, typical con- 
veyor layouts and installation photo- 
graphs. Complete, comprehensive, an@ 
easy-to-use. No. 76-A. 

BM352 Barber-Greene Co. 





Burners, Piloted Entrainment 
valuable information concerning fea- 
tures, construction, and specifications. 
Also included in the Bulletin are dia- 
grams, charts and photographs. 4 p. 
No. H-64. 

416G Eclipse Fuel Energ. Ce. 


Heating Units, Electric Makes avail- 
able a new, illustrated 23 p. Booklet 
covering complete information on 
heaters. thermostats & snap switches 
for the users of. industrial electrical 
units. No. B-&18 

416P ~ 1d RR Elec. Corp. 


Conveyors, En Masse Information on 
how an enclosed endless chain, fitted 
with specially desiened flights, con- 
veys such free flowing materials as 
grain, resins, pigments, etc. Fully 
detailed and illustrated. 

416T Gifford-Wood Co. 





Burners, Tunnel For use with any 
complete gas/air mixture up to 10” 
MP. Made in 3 sizes: 4”, 5” and 6” 
with flaneed connections. Includes 
full description, dimensions and ca- 
pacities, etc. in Pulletin H-65. 

Hu Felipse Fuel Engrg. Co. 


Mixers, Steam & Water for a small, 
localized supnly of warm or hot water 
-use company line of steam and 
water mixers. Economical, easy to 
install, feature numerous uses, Full 
details In Bulletin No, 349. 
L336 Powers Regulator Co. 


Conveyors, Power . completely 
describes and fllustrates 8 individual 
belted power conveyor frame designs 
—channe!l frame, unitized formed rail 
frame and angele fron frame. Includes 
numerous cutaway views. 

416U Food Machy. & Chem. Corp. 





Conditioners, Alr.. . Describes how 
equipment produces precise control of 
air temperature & moisture enabling 
manufacturers to make their products 
in any climate & at any season, in 
illustrated Bulletin No, 122. 

1 Niagara Blower Co. 


Platecoils For tank heatine & cool- 
ine problems due to inefficient pine 
coils. These cost-saving Platecolls 
heat or cool 59% faster & take 
50% less space in the tank. Full data 
on features in Bulletin P61, 

Tranter Mfg. 


Screw Includes various 
sizes and tynes of convevors fully 
illustrated with photographs. line 
drawings, dimensions, in detailed 
Screw Conveyor Catalog and Ene!- 
neering Data Book T1N-541. 

416V Continental Gin Co. 


Convevors, 
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Conveyors, Tubular Offers data on a 
totally enclosed bulk material han- 
dling conveyor featuring a 2-direc- 
tional chain to convey in any direc- 
tion. Provides complete information in 
illustrated Bulletin R-20. 

IA Prab Conveyors. 








Conveyors, Vibrating Designed for 
toughest materials handling jobs 
Numerous advantages: less power 
required ; longer conveyors—one 
drive; higher capacity; less head- 
room; etc. Offers Bulletin 135A 

417B Hewitt-Robins. 





iF 
Drums Tight head or F gt on ‘a’ V 
head types...protect sensitive chem- | 
icals, oils, and food products against | x IMPORTANT BL 
contamination during shipment or in ( aii COR | 
storage. Features and details in Hack- 4°, ABOUT THE Ove TRO 
ney Drum and Barrel Catalog. +4 5 posmve (*) | — 
79 Pressed Steel Tank Co. seers 





Feeders, Belt Gravimetric Simple 
mechanical control...wide feeding 
range...positive, non-flood rotor for 
“floodable” materials .*. . accurate 
within 1% over range specified. Offers 
data in Bulletin 35-G5A. 

417C Omega Mach. Co. 





Feeders, Dry & Liquid Equipment 
package is complete solution to diffi- 
cult feeding problems—adaptable to 


all types of feeding and proportioning ss - git SF 
requirements. Complete information ; a oe IT SHOWS HOW 


contained in Bulletin BIF-K7. 


229 Omega Mach. Co. | 4ty Beeman 2 : CARE T. is WITH 
Feeders, Liquid Rotodip liquid feed- “ ee FUL -E 


peace eit, 1 oy golime, | Nae aaa RMOCOUPLE & 

Tiina aactabte veer100 tol | haa ITS THERMOCOUPL 

ica lise” cuanhs, aneaaabia De XM 7 — - a EXTENSION WIRES. 
ee 








scriptive Bulletin 65-H12. 
417D Omega Mach. Co. 











Hoists, Skip......Sequence views of op- 

eration of weigh type & plug feed 

size ; VE 

heights at various speeds, Bs Se 

16 p. illustrated Bulletin 110 Here’s how a reel of T-E wire looks after you 
E ‘ 


O. Be > Ss y Co. P 
= wi actdleson csse cat remnpdice unwrap it. The easy-to-read label can save 





Labelers. Automatic......Company makes 
available important information on a 
high capacity automatic labeler 
providing neat & uniform labeling & 


valuable time when you must know, and know 
quickly, what kind of wire is on the reel. The label tells you not 

foiling. Covers construction & specif- P P P P " 
iatlek detain, Yiteutratel ; only wire type, length, and polarity, but insulation colors too 
— Standard-Knapp Div. Therefore, you can identify conductors easily by comparing 


Loading Machines, Pallet...... Bulletin colors listed on the label with those on the wire itself. 

pat cya and _fHustestes the unique 

adaptability of the Series "200" ma- caf i . . 
chine. Photographs show it perform As you can see, it’s a well-thought-out label. Important by itself, 
ng a number of palletizing operations. : +4/ ‘ : : E 3 
Lists general specifications. it’s also a revealing illustration of the care T-E takes. Thorough 
; 


s 
Aivey Conveyor Mtg. Co. ness is characteristic of every step in T-E’s wire production, from 


Materials Handling, Bulk-Flo......For | drawing and calibrating to insulating. The result of such care is 
reduced handling costs on a wide | 


range of materials. Feature the ability a product which meets high industrial standards. 
to feed, convey, elevate in one com- 4 
pact, fully enclosed assembly. Full 
data in 28 p. Bulk-Flo Book 2475 
18 Link-Belt Co. 





417¢ 











wateiel, [eatin Detewrs.---. =. There a many wires to a 
Broned steel Button they ietege | "lg a hate anager 
steel | boxes, skids, | pallets, foundry | | -pg. Wire Bu won you can see insulations, 

6.068 Republic Steel Corp. gages, and calibrations, as well as charts 


z with calibration insu- 

Packaging Describes how the som- ‘ calibratio symbols, color codes, insu 

pany is prepared to handle research, lovtres 4 lation characteristics, resistances, weights, 
design & testing of any type of prod- = . T 


uct packaging, & carry the project oe sam electrical properties, and conduit capaci- 
thru the actual production packaging, | ‘ * . j 
final crating & shipping. ties. Write for Bulletin 31-E 

4171 Webhart Corr. 


























Packaging Machines Describes new 
improved units for packaging of a 
wide variety of free-flowing & mixed 
materials not suitable for volumetric 
filling. Covers operation, features, de- 
sign, etc., in Bulletin 4966-W. 

4173 Stokes & Smith Co. 


c2 


<5 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 
of advantages, general packer char- 


“aan wcmenes | Termo Electric (0,Mc 


trated Bulletin "No. 800-2 SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
Standard-Knapp Div. | 19) CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


— 
25250 





<> 


C2 


Packers, Carton Offers data on col- 
lectors & packers for cartons, bags & 
cans. Includes description, summary 


tote 
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sampling, storing, 
Complete with charts, graphs, illus- 
trations, etc. 

14-50 Monsanto Chem. Co. 





Platforms, Custom Work Illustrated 
Folder covers all-steel portable and 
stationary platforms custom-fitted to 
each work requirement. Usage results 
in increased production, safety, and 
convenience 

418A Ballymore Cc 





Space Wheels, Fork Truck......Show 
aisle width required for right-angle 
stacking with all types of fork trucks, 
area devoted to aisles in square ft., 
& savings made possible in cubic ft. 
of storage space. Illustrated 

418B Lewis-Shepard Products. 





Stackers Describes in detail new 
electro-hydraulic platform & straddle 
stackers. Completely _ illustrated 
contains specifications & data on these 
lightweight power-lift units. Handy 
Hoister Circular 28A 

418C Lewis-Shepard Products. 





Tank-Trallers... For the fast move- 
ment of raw materials in full or par- 
tial loads, wherever & whenever 
needed, eliminating costly delay, re- 
ducing need for expensive inventories 
of supplies, etc. Tilustrated 

123 Fruehauf Trailer Co 





Tractor-Loaders .. Describes a rubber- 
tire tractor-loader with a standard 
bucket capacity of 12 cu. ft. Designed 
for the economical handling of bulk 
chemicals, sand, dry materials, cast- 
ings, scrap, ete 

418D Baker-Lull Corp. 





Tractor-Loaders. . ..Feature the numer- 
ous advantages of loading with the 
combination of specially designed 
clutch-type transmission & smooth- 
operating hydraulic torque converter 
Provides detailed literature 


FOR MINUTE To PAIRUTE ACCURACY 101 Tractomotive Corp. 


Tractor-Shovels Company line han- 
dles big quantities of materials—loose, 
solid, packaged or unpackaged. Have 
the power, weight, and traction to 

Mi tet . > i work anywhere without bogging down. 
inute to minute accuracy in p i i = Literature offers full data. 
y material and immediately com 264-5a Allis-Chalmers Mfg. Co 


the feeding of dry materials — pensates by weight for variations Tractor - Ghovels Offer superior 

. ; ; ; : : ey zger loads, 

uniform delivery to reaction tanks, in density, moisture content, etc. ee eres. Oe er ad can 

H : ‘ siderably lower cost. Includes data on 

continuous blending, or batch Whether feeding ounces or torque converter, specifications, action 
photographs, etc., in Fact-Folio 

49 Clark Equipment Co. 








mixing — is a requisite for main- pounds per hour, the pre-set rate 





taining uniformly high quality in of feed is continually and auto- Ce 2 eae 
; ° . . d bar ll rating) and heavy-dut 

final products, in modern chemi- _ matically maintained. seadel (3,000 th dea’ bar poll rating. 
Data on features and performance 


cal processing operations. If you have a processi . Bulletins T-101, T-102. 
a y se. prob 418E Mercury Mfg. Co. 


W & T Merchen Scale Feed- —_ lem requiring uniform feeding of 

hich 2 h d oe eee Fork......Makes avail- 
5 Ww Ww j ; able informative reprint, “Proper 
ers 1c eigh an feed in one dry materials, accurately con- Operator Jodament Cuts Cost of Fork 
ati : : . . ruck Operations.’ Literature proves 
operation ensure this exacting trolled by weight, communicate extremely valuable to any firm which 

es oa » c makes use of fork trucks. 
accuracy. Precision “scaled”, dur- with Wallace & Tiernan. You'll 416F Mercury Mfg. vo. 

ably constructed and simply con- receiv 0 i : Truck Operation, Industrial 
, : 4 h 7 4 Ply ¢ pr mpt attention without | — yh id safe es of in- 
re) : : dustrial trucks are detailed in new 
rolled, the Feeder weighs all obligation. available literature—31 rules for ef- 
fective, safe operation of trucks are 

pictured and/or discussed. 
; Elwell Elec. Co. 








418¢ 





Trucks, Fork Provides information 
on the new Safety Silhouette electric 
fork trucks...designed prmiarily for 
operating in close quarters. Covers 


features, dimensions, specifications, 
etc. Illustrated Bulletin 50601 
| 418H Yale & Towne Mfg. Co. 


& '@) M p A | a | N a | Trucks, Industrial ... Company provides 
/ ° | valuable data on application of 
specially-designed industrial trucks 
...for handling of unusual loads, to 
solve difficult operation conditions, in- 

crease plant safety, etc. 
4181 Elwell-Parker Elec. Co. 
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THE ANSWER TO YOUR EXCHANGER 


Trucks, Lift. .. Describes & illustrates 
unique side-loading lift trucks de- PROBLEM MAY RE 
signed to handle long, bulky loads. 


Includes data on features, applica- 
tions & attachments, dimensions & 
specifications. Bulletin 1360 

419A Baker-Rauling Co 





Processes, Services, Misc. 


Autopositive Paper Company pre- 
sents illustrated booklet, ‘‘Modern 
drawing and Document Reproduc- 
tion,” offering valuable information 
on the line of Kodagraph materials. 
Covers cost-saving features. 

68 Eastman Kodak Co. 





Demineralization, Mixed-Bed Covers S P E Cc A L M A T f R A L S 


the numerous advantages of mixed- If your requirements call for special 
bed demineralization. Provides a com- + a 4 = | 
plete operating description of process materials of construction, Whitlock can help you. Here’s just one example 
a ee — a graphite tube side, steel shell side exchanger. This exchanger 
Permutit Co. utilizes chemically inactive graphite which has been resin impregnated. 
Design & Construction _baior con- Units of this type are particularly adapted to process operations where 
tractor for the design, engineering and . . ° i 
convection ef ue of the @istte highly corrosive fluids must be handled. We also regularly work with 
largest petro-chemical nlants. Data in other anti-corrosive materials: stainless steel, copper, nickel, Monel, 
24 p. illustrated booklet, “Industry’s 
Partner for Progress.” Hastelloy, etc. 
419C J. F. Pritchard & Co. 








Face Shields New face shield series 
features a deep spark deflector that 
blocks foreign particles from entering 
at top of face shield. Details on this 
and other valuable safety advances 
in new Brochure S-2141. 

58 American Optical Co. 





Filter Alds......Chemically inert, ster- 
{lized in processing & suitable for 
filtering all types of liquids from acids 
to zein. Used in processing many 


et eo SPECIAL DESIGNS 


erhaps you need special design 
154 Dicalite Div. P ps y P g 


techniques — if you do Whitlock can 
ee of ideteddan Man eee help you. For example, this falling film evaporator (with top channel 
eye hazards: protection from flying | removed) was carefully designed with a maximum elevation difference 
oe hgh oo pe oe in tube ends of plus or minus 0.005” to assure proper feed distribution to 
now Due Corre individual tubes. Whitlock Engineers are thoroughly experienced in 


419D Mine Safety Appliances Co ete i P Me 
- designing exchangers for difficult operating conditions. 











Gravity Concentration...... New litera- 
ture describes how tables are used to 
treat materials subject to gravity 
concentration. Includes data on capac- 
ity, operation, construction, applica- 
tion, ete. Bulletin T1-B2. 

419K Denver Equipment Co. 





Models, Scale ...Presents informative 
Brochure describing ten functions of 
scale models, Covers data on design, 
check, training, erection, time study 
& safety standards, future planning, 
etc. Illustrated 
F Project Models Co. 


Protection Guide, Gases Offers pro- E L E V AT 3 D P R E S ) U R E S 


tection guide for hazardous gases 

Lists 433 gases. fumes, mists and | : : 

coare Se Te Seeman, See 8 Perhaps you need an exchanger for elevated pressures like this rugged 
ister for each hazard. cooler, built for design pressures of 600 p.s.i.g. on both shell and tube 


; Y : equi ent. . : . . . 
419¢ Acme Protection Equipment sides. Its “Monobloc” (solid disc) channel is about 7” thick to take care 


res re +e oe dg of the working pressure. The 1” thick shell was stress-relieved after 
ing © rig solvent or jobs a . . H H 
must be done is shown to be capable fabrication. We are regularly manufacturing shell and tube units (for 
of easy analysis & sure contro y ; ; H ; 
application of seven rules of measure. pressures to 3000 p.s.i.g.) and shell and coil units (for pressures in 
ment to solvent qualities. excess of 5000 p-5.i.g.). 

419H John B. Moore Corp 


=e2e 32 @ SS BS & Bes 











Waste Treatment, Industrial......De- | P 
scribes advantages inherent in the 
treatment of industrial waste waters For recommendations write 
and process liquors. Includes Sotate, The Whitlock Manufacturing 
schematic drawings, photographs, etc., 
in 4 p. Bulletin No. WC-116 Company, 94 South Street, 


4191 Graver Water Condit oning. West Hartford 10, Conn. 


Water Conditioning Comprehensive 
Data Book covers numerous subjects 
hydraulics; impurities in water; \ 
chemical conversions; coagulant, acid 
& alkali dosages; chemicals used in Designers and builders of bends, coils, condensers, coolers, heat 
water treatment etc. No. 2478A. Ali ey : é 
4194 Permutit Co. exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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nC lex to Advertisers in This Issue 


_ What It Contains . 


| aleiplane)-sletetoation 

index te all advertisers in this issue 
of CE. it also contains an index to all 

‘ advertisers. In the. classified or 


ce dal Sigil 


ads, You can get more information 
on the products advertised by any of 
these companies by circling the page 
number (code) on the Reader Service 
postcard inside the back cover. 
When more than one product is ad- 
vertised, refer to the alphabetical 
listing in the index to Chemicals and 
Equipment for the code number of _ 
the specific product in which you're _ 
interested. a 
phe | 


Index to Advertisers 


Month after month you’ll find industry’s most pro- 


gressive firms among our ad pages. Use this index to keep in 


touch with what they’re offering that'll help you in your job. 


Admiral Tool & Die Co., Inc.. .LT352 
Air Preheater Corp. ee. 
Airetool Mfg. Co. .. .317 
Allied Chemical & Dye C ‘orp 
(Nitrogen Div.) ... 
Allis Chalmers Mfg. Co. 
General Machienry Div. 


227 


39, 215, 
303 

Tractor Div. .. 264-265 
Alloy Steel Products ca ENC... see 
Alsop Engineering Corp. ... .LB343 
Aluminum Import Corp. .... 109 
AmmOUGORE WAGED...» «.< «9:0.0,000%02033 
American Brass Co. (Anaconda) . . 287 
American Car & Foundry Co. 

Valve Div. ... 
American Chain & Cable Co. 

Helicoid Gage Div. .......... 332 
American District Steam Co., Inc. . 84 
American Hard Rubber Co. ..... 269 
American Instrument Co. ......362 
American Locomotive Co. 

Alco Products Div. ......... 18-19 
American Machine & Metals Inc. 

Gotham Instruments Div. ... . 243 

Niagara Filter Div. .......... 209 


American Metal Hose Branch 
American Brass Co., The 

American Optical Co. ........... 58 

American Platimun Works, The 
Div. United State Gauge 

American Wheelabrator & E — 
Corp. .. 2 

Ansul Chemical Company 
Fire Extinguisher Div. i 200 

Armco Steel Corp. .... ieee 

Armstrong Machine Works ..... 361 

Atlantic Metal Hose Co., Inc.... .38 

Atlas Powder Company 
(Darco Dept.) . 

Babcock & Wilcox Co. 
Process Equipment Dept. . 
Tubular Products Div. .......157 

Bailey Meter Co. .. es oe 

Bz ikelite Co. (Div. of Union 
Carbide & Carbon Corp.)......65 

Baker, Perkins Inc. ............0 34 

Baldwintiill Go: .... cik. c o s 424 

Baldwin-Lima-Hamilton ial cone 

Barber-Green Co. 

Barco Mfg. Co. 

Barish Pump Co. .. 


.161 


20-21 





Sales Representatives 


Atlanta 3. 

Boston 13 
kk a 
Cleveland 15 


les Angeles 17.. 
New York 36 
Philadeiphio 3 
Pittsburgh 22 
San Francisco 4 
St. Lowis 8.. 





..W. D. Lanier, 1321 Rhodes-Heverty Bidg., Walnut 5778-2823 
W. D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 
-L. A. Cunningham, J. M. Rodger, Jr., 520 N. Michigan Ave., 


James Cash, First National Bank Bidg., Prospect 7-5064 

DN BB cvonocvecccccesnccsccesceteessu L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 
: Jos. H. Allen, 1111 Wilshire Bivd., Madison 6-4323 

R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngacre 4-3000 

. M. Schellenger, Architects Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 


4. M. Rodger, Jr., 


Moh 


k 4-5800 
L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 





G. $. Ryan, 719 Oliver Bidg., ATiantic 1-4707 
Ralph E. Dorland, 68 Post St., Dougias 2-4600 
3615 Olive St., Continental Bidg., Lucos 4867 








420 


Bayley Blower Co. ......-.-+-- 346 
Bemis Bro. Bag Co 340 
Bethlehem Foundry & Machine _ 

Co. oT 
Bethlehem Steel Co. 

Forged Products Div. 

Shipbuilding Div. .... 

B. I. F. Industries Inc. 

Builders-Providence 
Bird Machine Company . . 

Black, Sivalls & Bryson Inc., 

Safety Head Div. ........ 
Blaw-Knox Co. 

Process Equipment 

Buflovak Equipment Div. ...... 89 
Boardman Co., The 350 
Bonnéy Forge & Tool Works. ...259 
Bowser, Inc. 360 
Bridgeport Brass Co. .... ..372 
Brown Co. i: 
Brown & Root, Inc. ... iin be 
Buell Engineering Co.. et 
Buffalo Forge Co. ..... a4 
Buffalo Pumps, Inc. . .169 
Calumet & Hecla, Inc. 

Wolverine Tube Div. 
Cambridge Wire Cloth Co... .. 
Carbide & Carbon Chemicals Co. 

Div. of Union Carbide & 

Carbon Corp. ......... wee. 15 
Carborundum Co., The .77 
Carpenter Steel Co. 

Alloy Tube Div. . , 396 
Carrier Corp. ...... er. 
Cash Standard .... 219 
Ceilcote Co., The .... renee. «| 
Celanese Corp. of America. . BD ie 
Century Electric Co. 155 
Chain Belt Co. ....... by fr 
Chapman Valve Co. ... . 300 
Chase Brass & Copper Co., Div of 

Kennecott Copper Corp. 
Chemical Construction Corp. 

A unit of American Cyanamid 

Co. 

Chemical Corp., The 
Chemical & Industrial Corp., The. 
Chemsteel Construction Co., 

Inc. 

Chemical & Power Products Inc.. 
Chempump Corp. .......... 
Chicago Bridge & Iron Co. . 
Clark Equipment Co. ....... 
Cleaver-Brooks Co. 
Cocmente Gorm... 5.002.050. 
Combustion Engineering Inc. 

Raymond Pulverizer Div. .... 
Commercial Solvents Corp. 
Consolidated Engineering Corp. . 
Continental Can Co. .........2 
Coppus Engineering Corp. . 
Corning Glass Works . 

Crane Co. wr 
Crane Packing Co. ..... 
Crouse-Hinds Co. 

Crucible Steel Co. of America 

Stainless Steel Div. 

Dampney Co., The 


373 
360 
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Darco Dept. 

Atlas Powder Co. 161 | 
Davenport Machine & Foundry 

Co. batt 
DeLaval Separator Co. ......... 
DeLaval Steam Turbine Co. . 
Deming Co., The .... 
Denver Equip Co. ............ 368 
Dictograph Products Inc. ......273 
Dings Magnetic Separator Co. . 397 
EIRENE AO, cars oGiere sachets eee ee 247 
Dow Corning Corp. ........ R343 | 
duPont de Nemours & Co., E. I. 

Polychemicals Dept. .......... 
Dittaula Nie, CG 30d .0e ed 
Duraloy on Profit Two Wa ys With . csp 


Duriron Co. 


Dustex Corp. .... | WILSON Condenser 
Fastman Kodak 
Industrial Photographic Div. ... 
Eimco Corp., The” 5 | Tube Inserts 
Elliott Co. | : 
Elsevier Press ... 
SMe Gay Bs 2 alas lis d 0's aves 69 | 


Falk Cos Morse & Co. pon pae | O Put Equipment Back on Line Faster 


Fansteel Metallurgical Corp. ... . 333 You save man-hours and money with new Wilson Condenser Tube Inserts 
Farrel-Birmingham Co., Inc. ....83 because they eliminate the need to plug off leaking condenser or heat 


Fenw: MR ce Ak hc ot See Zz : - 
aan il Inc reid 52 exchanger tubes. Wilson Inserts go in fast . . . need no cementing . . . take 
i 2 A}. Se 377 


Firestone Plastics Co 66 less time than it does to plug a “bad tube’. What's more, these highly 
Fischer & Porter Co. ............ 8 | efficient inserts put the tube back into operation as in the original design. 


Flexitallic Gasket Co. 


et a re 139 | (2) ° ° . 
Food Machinery & Chemical Corp. | Multiply Service Life of the Tube 


> 2 ’ 2 | ‘ " . » 
F - _ I Co “yes a. 371 In many cases, condenser tubes usually fail within the first few inches of 
oote Bros. achine ' ; ans ; 
siaeraess ws the inlet. Wilson Condenser Tube Inserts actually restore these leaking 


Corp. 

Vosior Cnkeantion Co tubes to service by sealing the deteriorated portion of the tube. Wilson 
Foster Wheeler Corp. .......... 2 Inserts also retard or eliminate the effect of inlet end erosion. 

Frick Co. 
once Baer Trailer Co Send for Bulletin 500 which gives the full story on time-saving, money- 


Fuller Co. | saving Wilson Condenser Tube Inserts. n) 
General American Transp. : 


al Te 119, 225, 267 | Wilson Tube Cleaners 
General Chemical Div. ’ 


Allied Chemical & Dye Corp. . .231 Depend on these powerful, fast-acting cleaners 
General Electric ..156, 173, 250-251 to do a thorough job every time. There’s a 
Gifford-Wood Co. 0... eseeeee 70 Wilson cleaner for all types of tube or pipe. All 
Girdler Co., The ........ 2nd Cover 
Globe Steel Tubes Co. ........ 159 
Glycerine Producer’s Assoc. ..... 78 ‘ 
Goodrich Co., B. F. (Geon) ....27 Wilson Tube Expanders 


Goulds P Laie e wares ' ; ; 
ying ey Saad Corp. ian For re-rolling old tubes or installing new ones. 


Dire Te... 154 Precision-made to insure firm seating. Self- 
a eee P 316 feeding and parallel expansion for a particular 


NE TOR sivas ae vend ecus> 362 trade. 


Harshaw Chemical Co., The , i 
Haveg C OSE ETI 297 Representatives in principal cities 


Hays Corp., The 
oe 362 











sizes in stock for immediate delivery. 


THOMAS C. WILSON, INC,, 21-11 44th Ave., Long Island City 1, N. Y 
Cable address: ‘‘Tubeclean”, New York 


—> Want more information 
on any of these items? Just 
circle its code number on 2 ae : 
the postcard inside the back . TW-G4tA 


cover, then mail to us. It's TUBE CLEANERS - TUBE EXPANDERS 


that easy now. 
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Preferred for Unusual Applications 


WARREN-QUIMBY 


Double External Bearing and 
Gear Hopper Type Pump 


Essentially a unit for handling the most viscous liquids 
which barely flow and also preferred where it is desirable to 
mount the pump directly below a tank. This pump is 
widely used for handling acetates, dopes, tar, soap, sludges, 
chewing gum, tooth paste, chicle, food products, and where 
a short, unobstructed suction opening must be provided. 


Many applications requiring the filtering of viscous liquids 
at high pressures up to 1000 P.S.I. are successfully handled 
with pulseless discharge and without violent agitation or 
meshing of gears. © 


Warren-Quimby Hopper Type Pumps are available in 
stainless steels, acid bronze, nickel and any other machin- 
able metal, in addition to regular cast irons and steels, and 
with or without body jacketing. 


Warren-Quimby No. 4 Hopper Type Pumps 
Photo, courtesy of: The Chemstrand Corporation 
Decatur, Alabama 


4 me, . “= 
LS . 
; - Sree 
. a ¢ = 
é aay age 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 


Warren, Massachusetts 


ADVERTISERS’ INDEX ... 


Hercules Powder Co. ....... 
Hills-McCanna Co. 
Hooker Electrochemical Co. . 


Hunt Machine Co., Rodney .... 
Illinois Testing Laboratories, Inc. . 3 


Independent Engineering Co. . 


Indiana Dept. of Commerce ... . 3 


Infilco: Inc. 
Ingersoll-Rand Co. ............ 
International Nickel Co. .... 


Jeffrey Mfg. Co. .......... 106-1( 


Jelliff Mfg. Co., C. O., The .. 
NE EG. Be Sciasgieercsils 44 


Jerguson Gage & Valve Corp. .. .3 


Johns-Manville Corp. 
Celite Filter Aids Div. ..... 
Packing & Gaskets 


High Temperature Insulation . . 2 


Kaiser Aluminum & Chemical 
a SE ry Pere 
Kaiser Engineers 


Div. of Henry J. Kaiser Co. ..3 


8 4 eee 26 


Kellogg Company, The, M. W. 
Chemical Process Div. ...... 

Kemp Mfg. Co., C. M. ..... 

Kennedy Carliner & Bag Co., 
Inc. 


Kerrigan Iron Works, Inc. ..... . 32 


Kewanee-Ross Corp., Div. of 
American Radiator & Standard 
i ae 

Kidde & Co., Inc., Walter .... 

Kieley & Mueller Inc. ...... 

Kinney Mfg. Co. 

Kirk & Blum Mfg. Co., The.... 

Klinger Limited, Richard ...... 

Koppers Co., Inc., Engineering & 
Construction Div. 

LaBour Co., Inc., The 

Ladish Co., Tri-Clover Div. 

Lapp Insulator Co., 

Porcelain Process Div. ... 
Lawrence Pumps Inc. ..... 
Layne & Bowler Inc. ....... 
Lebanon Steel Foundry ... 
Leeds & Northrup Co. ..... 


Lee Metal Products Co., Inc. ...35 


Link Belt Co. . 

Liquidometer Corp., The 

Louisville Dryer Div., General 
American Transportation Corp. 

Lukens Steel Co., Clad Steels 

Manning, Maxwell & Moore, 
Inc. 


Manton-Gaulin Mfg. Co., Inc. .. h 


Manzel Bros. Co. ....... 
Marley Co., The . 


9 


Master Electric Co., The 5,390 Cover 
McGraw-Hill Book Co. ........370 





Saving your money? 

Maybe you shouldn't. For a 
small investment in editorial re- 
prints may pay off handsomely. 
Run through our Checklist to see 
if you can put any of these 





special reports to good use now. 





~ 


| 
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McLouth Steel Corp. .......... 3 PANGBORN STOPS THE DUST HOG 


Merrick Scale Mfg. Co. ........ 
Metals Disintegrating Co., Inc. 

(Pulverizing Machinery Div.) .3 
Metal Textile Corp. .......... 
Metalweld,. Inc. icucccc sows es 8 
Michigan Wheel Co. .......... 
Midvale Co., The 
Midwest Piping Co., Inc. ...... 36° 
Minneapolis Honeywell Regulator 

Co. (Ind. Div.) 

Mixing Equipment Co. ........ 207 
Monarch Mfg. Works 
Monsanto Chemical Co. ... 

Wauneet Cork 06 ois scene vue 426 
Murray Mfg. Co., D. J. ....... 168 
Nash Engineering Co. .......... 62 
National Airoil Burner Co. ..... 406 
National Aluminate Corp. ...... 313 
National Carbon Co. ..... . .28-29 
National Ditsillers Chemical Co. 

(Div. of Nat’l Distillers Prod- 

ucts Corp.) 

National Filter Media Corp. ... 
National Lead Co. 

New England Tank & Tower Co..402 | 
Newport News Shipbuilding & 

i 8 ee ere eee 74 | 
Wiseman AEG TOR 6 occas cscs 166 | 
Nicholson & Co., W. H. ....... 135 | 
Norstrom Valve Div., 

Rockwell Mfg. Co. ........ 
PNT cnn d thinned wcvenh en 63 
Ohio Injector Co., The 
Oldbury Electro-Chemical Co. .. 
Oilgear Co., The 
Omega Machine Co., 

(Div. Builders Iron) ........ 2 
Omega Machine Co. .......... 
Oronite Chemical Co. ......... 
Pangborn Corp., Dust Control . . 
Patterson Foundry & Machine 

Co. 

Patterson-Kelley Co., Inc., The .. 
Peabody eg ee Corp. ....403 
e 


Pennsylvania Flexible Metallic 








Sune Ce, IMG. 2.006600 TT, , 
Perkin Elmer Corp., The , — a. 1 
Petro-Chem Development Co., sees 

ARES TS Tae ne TP Tee 12] 


PEMUIeT CIO) 10, 6 ts-s5s 2 Back Cover born 

Piser:& Gog Ines Cis, «4 sie ccs 88 ie a 0 1] 
Philadelphia Gear Works, Inc. . .50 an DUST C NTR L 
Pittsburgh Coke & Chemical Co. . .61 . 

Pittsburgh Corning Corp. ....... 73 d al d 

Pittsburgh pee ae, eee) i oy es pro uction 

Pneumatic Scale Corp., Ltd. ... .377 
Petter AO HE yeti oo de es 345 
Powell Valves, Wm. Powell Co. . .75 
Powers Regulator 336 
Prater Pulverizing Co. ......... 405 
Pressed Steel Tank Co. ........ 79 


i ee Serer 295 
iro) |) a er on er oe eee 293 What can Pangborn do for you? 


for Henry Chanin Corp., East Point, Ga. by eliminating daily 
maintenance down-time. In addition, Pangborn Dust Control holds 
dust count to well below state health requirements, has cut equip- 
ment maintenance costs to the bone, and saved Chanin thousands of 
dollars in labor costs annually. 


—> Want more information % f er ity [> Pangborn engineers will be glad to discuss your dust 
on any of these items? Just ae |} "aa control needs—show you how Pangborn equipment 
circle its code number on BN ad te can save you time, trouble, and money. For more 
the postcard inside the back ' a information, send for Bulletin 909-A today! Write 


pit tg agp caganatinge rs to: PANGBORN CORPORATION, 2600 Pangborn 
‘ 50th Anniversary y 
that easy now. Medallion Blvd., Hagerstown, Maryland. 
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readers 
WANTED: ‘lane with insulation 
"y problems... 


BALDWIN-HILL 


No INSULATING 


CEMENT 


@ Plastic insulation—easily troweled on large or small 
irregular surfaces. 


@ Effective up to 1800° F... Reclaimable to temperature 
of 1200° 


@ Low heat loss because of high temperature resisting 
mineral wool base. 


@ Coverage, 50 sq. ft. 1 in. thick per 100 Ibs.... Low 
cost maintenance insulation. 


Baldwin-Hill 


COMPANY 
1508 BREUNIG AVE. TRENTON, N. J. 


Kelamarzeoe, Mich. * Huntington, Ind. + Temple, Tex. 


ADVERTISERS’ INDEX ... 


Quaker Oats Co., The 

Chemicals Dept. ...... 

Read Standard Corp. 

(Blower Stoker Div.) 
Reichhold Chemicals Inc. 
Reliance Electric & Engrg. Co. 
Republic Flow Meters Co. 
Republic Steel Corp. 

(Stecl & Tubes Div.) 

Revere Copper & Brass Inc. 
Robertshaw-Fulton Controls Co. 

Fulton Sylphon Div. .. 
Rockwell Mfg. Co 

Nordstrom Valve 
Roots-Connersville Blower Corp. 
Roy Co., Milton 
Ryerson & Sons. Inc., 
| Saran Lined Pipe Div. 

(Dow Chemical Co.) .. 
Sarco Co., Inc. 
Schneible Co., Claude B. 
Sealol Corp. .. 
Sharples Corp., The 
vhell Chemical Corp. ......... 
Shriver & Co., Inc. T. a 
Sly Mfg. Co. The W. W. . 
Snell, Inc., Foster D. 
Solvay Process (Div. Allied 
Chemical & Dye Corp.) 
Southweste7n Engineering Co. . .3 
Sparkler Mfg. Co. 
Spray Engineering Co. 
Sprout, Waldron & Co. .. 
Standard Oil Co. (Indiana) 
Stokes Machine Co., F. J. 
Stone & Webster Engineering 
Corp., Badger Process Div. ... . 37 
Strahman Valves Inc. 
Sturtevant Mill Co. 
Su _ Combustion Industries, 





Saiiace Combustion Corp. 
(Kathabar Div.) 
Swenson Evaporator Div., Whiting 
Corp. 
Taber Pump Co. .. 
lank Storage Terminals 
A Div. of General American 
Transportation Corp. 
Texas Gulf Sulphur Co. ........ 279 
Thermal Research & Engineering 
SC Sahienearhadeavedessc 415 
Thermo Electric Co., Inc. ...... 417 
Tractomotive Corp. ........... 10] 
Tranter Mfg. Inc. 
Traylor Engineering Mfg. Co. ... 
Trent Tube Co. 
Tube Turns Inc. ; 
Uchling Instrument Co. 
United Chromium Inc. 
U. S. Gasket Co. ... re 
U.S. I. Chemicals Co. (Div. of 
Nat’! Distillers Products Corp.) . 86 
U. §. Rubber Co. 
(Mechanical Goods } 
U. S. Steel Corp. 
(Steel Supply Div.) .. 
U. S. Stoneware Co., The 
Virginia Smelting Co. 
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Vogt Machine Co., Henry 
Vulcan Iron Works 
Wagner Electric Corp. 
Wallace & Tiernan Co., Inc. 
Walworth Co., The 
Warren Steam Pump Co., 
Watson Stillman Fittings 
(Div. H. K. Porter Co.) 
Waukesha Foundry Co. 
Wedge Plug Valve Co., Inc. ( 
afhliate of Stockham Valves & 
Fittings) 
Westinghouse Electric Corp. 
(Sturtevant Div.) 379 
Weston Electrical Instrument Co..87 
Whitlock Mfg. Co., The .......419 
Wiggins Gas Holder Div., General 
American Transportation Corp. . 267 
Wilfley & Sons, Inc., A. R. ....263 
Williams Patent Crusher & 
Cece Oe a ae 56 
Williams & Co., C. K. 
Wilson Inc., Thomas C. 
Wyandotte Chemical Corp. 
Yarnall-Waring Co. 
Youngstown Welding & 
Engineering Co. ............ 164 
oe ere ee 368 


Ine... 


SHARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mer. 


PROFESSIONAL SERVICES...... 
FMPLOYMENT 
Positions Vacant 
Positions Wanted 
Selling Opportunities Wanted 
Employment Services 
BUSINESS OPPORTUNITIES 
Offered 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Equipment 
Miscellaneous 


ADVERTISERS INDEX 

Aaron Equipment Co. .. oes 
Albert Pipe Supply Co., Inc. 
American Air Compre ssor oo 
Asbury, Charles T 
Barcan Co., Irving. 
Brill Equipment Co.. 
Chemical Service Corp 
Consolidated Products Co 
Diamond Alkali Co.. 
Drake Personnel Inc. 4 
Equipment Clearing House Inc. 
First Machinery Corp. 
Gelb & Son Ince., R 
Heat & Power Co., Inc 
Johnson & Hoehler Inc ; 
Kehoe Machinery Corp....... 
Lawler Company AP 
Lestan Corp. . : 
Loeb ced ‘Supply Co 
Loeb & Son, H ‘ ; 
Luria Steel & Trading Corp., 

Howell Division 
Machinery & Equipment Corp A py. 
Machinery & Equipment Co......... 
Meyer & Son Inc., Wm. W 
Newman Tallow & senete 

Co., Ine. , 
Perry Equipment Corp 
Plant Machinery Corp. 
Process Plants Service Inc. 
Stanhope Inc., R. C...4 
Stein Equipment Co 
Tennessee Valley Authorit?.. 
Truland Chemical & Engineering Co.. 
Union Standard Equipment Co...... 
Vulcan Detinning Co ; 
Wolf-Perry — Red Co. 6 
Woodison Co., E. 


Ine 


Erman- 


Machiner y 
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se NFM SE 


NFM Nylon Filter Cloth 

is not affected by 

i <tr a, 

Most common alkalies Alcohols 
Most organic acids Carbon Bisulphide 
Halogenated hydrocarbons Carbon Tetrachloride 
Aldehydes Trichloroethylene 
Ketones 


In addition, the fiber strength of Nylon ranks first among all others, 
whether natural or synthetic. It has excellent heat resistance. It is un- 
affected by mold, fungi and bacteria growths. The extremely smooth sur- 
face of Nylon makes for easy cake discharge —even extremely sticky 
and tenacious cakes separate freely and cleanly from the face of the 
cloth. This is important since it reduces blinding and increases flow rates 
and filter capacity. 

We also weave filter cloth of VINCELt, SARAN, DYNEL, VINYON N**, 
GLASS, DACRONTTt, TEFLON***, POLYETHYLENE, ORLON*. 


... for your Filter Paper requirements try NETONE Filter Paper. High tensile 
strength, chemical resistant ,high burst factor, abrasion resistant and 
crease resistant. Send for a test sample. 


Benzene 


Write us for test samples—when you do, tell us about your filter problems. 


TIM—NFM Reg. U.S. Pat. OF. 
ttTM for duPont Polyester Fiber 


*TM for duPont Acrylic Fiber 
**TM UCBC Co, 
***TM for duPont Tetrafivorethylene Fiber 


Weavirs of oedustrial Jiltee Media for over oly Yeats 


e National Fitter Wledia Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: an tae Oye. Utah 


Sales Offices—Repr es 
Houston, Texas Osle, Norwey 
1406 Second National Bonk Bidg. Wicolei Friis 











sohennesburg. South Africa 
Eéwerd 1. Botemen 


Chicago, Hil. 
2627 West 19th St. 


Cincinnati, Ohie 
Roselewn Center Bidg. 
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| Editorial Reprints .. . 


| @ Processes and Costs 


1 Chemical Engineering's Flowsheets 
—150 process flowsheets ($2). 
2 Cost Estimation !—38 articles, 


ogs ‘ease, y | 128 pp. of data and methods 

only the Gente’ al : ; RPAPe 
: le uk. st Estimation t1—12 articles, 
FLOW TUBE oa | 48 pp. Apr. '52-Feb. ‘53 ($1) 
sie ‘ 48 Cost Estimation III—17 articles, 
manufactured by Mo —— 80 pp. Mar. ‘53-May ‘54 
FOSTER , ¥ ® : 52 Heat Exchanger Design—Lucid in- 


struction & help, 40 p. (75¢) 
offers you all these €& = ro 
ADVANTAGES: # : 4 Fluid Flow—15 authoritative ar- 


ticles ($1). 
15 Glass—How and why it’s used in 
process plants (50¢). 
17 Sublimation—Review of a little- 
ACCURACY — Produces differential from and D/d ratios to provide differentials that can known unit operation (50¢) 
21 Pumps—How tc select chemical 
pumps (50¢). 
nished with head capacity curves, and guar- 22 Process = Instrumentation—48-p 
LOW INSTALLED COST — Average length is report and 16-p. chart ($1). 
anteed for exceptional accuracy when used sini iaaaatni tain 25 Size Reduction—Covers crushing, 
with any standard indicating, recording or only 1% times the pipe diameter, 9 grinding and pulverizing (50¢) 
# runs entering and following are not required 26 Petrochemical Processes—Data on 
integrating meter. 23 major processes (50¢). 
unless installed near throttling valves or 27 Absorption—What it can do: lat 
— Available in several s regulators. est design practices (50¢). 
titania ™ be 28 Solids Feeders—How to lick feed- 
Write for Bulletin FT-101 or specific recommendations ing difficulties (50¢). 
33 Fluidized Solids—Timely survey of 


15 
FOSTER ENGINEERING COMPANY neta fluidization know-how (50¢). 


34 Heat Technology—Heot produc- 
635 LEHIGH AVENUE UNION, N. J. tion, transport and transfer ($1). 
—— er ne es 2 36 Strain Gages—How to use for con- 
trolling process variables (50¢). 
37 Entrainment Separation—Equip- 
ment types design and perform- 
ance (50¢). 
40 Process Piping—Roundup of pip- 


You: get the Best Protection | even 


lation, new plants and technol- 


he ogy (75¢). 

WwW en. you use 44 The Challenge of ‘54—3Ist An- 
nual Review of process indus- 
tries (75¢). 

46 Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 

47 Mixing—Understand this univer- 
sal operation, 48 p. (75¢). 

50 Lubrication—Of chemical equip- 
ment, for plant engineers. (50¢). 

53 Engineering With Models—Both 
scale and test models. (50¢). 


*Gen-til-ly 


points of equal cross-sectional area... fur- be accurately measured with least head loss. 


' . ; @ Materials of Construction 
There is nothing like Cork—nature’s own insulation! Because of its natural, 29 Protective Coatings—How to se 
inherent insulating qualities, Cork is the accepted standard of comparison lect, use against corrosion ($1). 
when insulating performance is considered. Mundet selects its raw cork 35 Industrial Plastics—How and 


from the world's best rated cork growing centers . . . fabricates it by the amen in process construc- 
most modern methods for low temperature applications. _ 38 Steiniess Steels—Properties and 
Available in pipe covering or corkboard. oan corrosion data (75¢). 
43 Hasteloys B,C,D—Combined Cor- 
rosion Forum reprint (75¢). 


MUNDET CORK CORPORATION ay @:CE Refresher Series 


Insulation Division ( eee, 42 Thermodynamics Principles—First 
7301 Tonnelle Ave., North Bergen, N. J. installment of series (50¢). 

45 Compression & Expansion—More 
Without obligation, send me your insulation manual, describing Mundet Cork Insula- | fundamental review (50¢). 
tion Products. 49 Chemical Equilibrium—Latest in- 
NAME stallment of the series (50¢). 


FIRM REF oS Order Now,:Pay When Billed: 


Use your reader service post- 
ADDRESS... sesepenens ee card for the fastest delivery 
Mundet Insulation Products include: ‘‘Custom-Molded’’ 85% Magnesia Pipe Covering; 
Magnesia Blocks and Segmental Covering; High Temperature Pipe Covering and Blocks; 
“Jointite’ Cork Pipe Covering and Corkboard 
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AC POWER LINE © 





ELECTRONIC 
SPEEDRANGER 


SIZES, Ys to 15 HP with speed 





ranges up to 6 to 1. MOTOR GENERATOR SET nectonne 
OPERATOR SOROS 

FEATURES. Constant. torque pete ° 

rating, smooth starting, good 

regulation . . . with jogging, 








reversing, dynamic braking, 
and wide speed ranges as 
optional features. 





O-C DRIVE MOTOR 


SPEEDRANGER 


If you need unbiased help in selecting the correct type of variable speed unit... come to Master, the only 
manufacturer of variable speed pene who can offer you a choice between the advantages of MECHAN- 
ACAL variable ot raga tay vorigble speed pperation. Ard since both the mechanicél and phe 
electronic drives are available with any of MASTER'S five types of gear units, you can secure speed varia- 


tion in either high speed or low speed ranges. Always check with MASTER for impartial help in selecting the 


drive that is right for you. THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO. 


Corrosioneering News 


Quick facts about the services and equipment Pfaudler 
offers to help you reduce corrosion and processing cost. 





Published by The Pfaudler Co., Rochester, N. Y. 





Junior-Sized Synthetic Detergent 
Plant Permits Experimental 
or Small-Scale Production 








OODECYL BENZENE 


OLEUM ——{~4 
WATER ——1~1— 


PROUT ——[<]— i 


To meet the growing demand for a 
small-scale alkyl aryl detergent 
plant, Pfaudler now offers a complete 
pilot plant, priced less than $8,000. 

You get every basic part, includ- 
ing piping, fittings, and instruments. 





x} 


—— SPENT ACID 


t ml, W, 

oe 

SMALLEST SYNDET PLANT by Pfaud- 

ler, this assembly economically uses the 

same reactor for both sulfonation and 
neutralization. 





No welding is required on the piping. 

All items are glassed or stainless 
steel. This system will produce up to 
400 lbs. of finished detergent slurry 
in an 8-10 hour day. With the addi- 
tion of a second reactor, semi-works 
production is possible, producing 
about 2,000 Ibs. of high active de- 
tergent slurry in a 24-hour operating 


ay. 
enw plants are now saving 
money by producing their own de- 
tergent. Perhaps this low-cost “‘all- 
in-one”’ plant is the most convenient 
way for you to begin this practice. 
Write us today for further details. 





To Have 
a Family! 


They said it couldn’t be done. They 
said every glassed steel column had 
to be a custom job, built to meet the 
customer’s special requirements. 

But Pfaudler wondered about 
that. Wondered why all these “‘spe- 
cial’’ features couldn’t be included as 
standard. Wondered if a standard 
design wouldn’t cut the cost, speed 
the delivery, increase the flexibility 
of Pfaudler glassed steel columns. 

Out of all this pondering came the 
new standard family of glassed steel 
columns, first in the world. From the 
2-inch (diameter) “‘baby’’ column to 
the 48-inch “‘grandaddy”’ tower, in 
any desired length, you can now 
expect fast delivery, and the flexi- 
bility of standardized components. 
Yet you still get the corrosion re- 
sistance and working strength of 
glassed steel! 

For more information about stand- 
ard glassed steel columns, write us 
today. 





Super Market for Chemical Equipment 


Vast choice of materials gives corrosioneers 
a free hand in solving your process problem. 


INCONEL was used in this assembly 
for solvent recovery. See article (right). 











Besides stainless steel and glassed 
steel, Pfaudler corrosioneers have a 
complete selection of alloys to use in 
solving process equipment problems. 

Hastelloy, monel, nickel, inconel, 
aluminum, titanium—through ex- 
perience with hundreds of corrosion 
applications, Pfaudler knows just 
which alloy will best suit each situa- 


tion. You can be sure of exactly the 
material of construction that will do 
the job best, because Pfaudler has 
no “favorite sons.” 

If you’ve a process equipment 
problem involving corrosion, con- 
tact your Pfaudler representative for 
an unbiased analysis of your needs 
or drop us a line today. 





